Michael Renzulli - LSRP

71 Potts Road, Robbinsville, NJ 08691
Office/Fax: 609-249-2699

Mobile: 609-744-7445

E-mail: mike@renzullilsrp.com

February 15, 2021

Mr. Charles Zielinski

Bureau of Case Management
P.O. Box 420. Mail Code 401-05F
401 East State Street

Trenton, NJ 08625

RE: Bayway Refinery Complex Site Remediation
Investigative Area of Concern A18 (Pitch)
= Revised Feasibility Study Report Addendum
= Technical Impracticability Report
= Pilot Program Completion Report
Bayway Refinery
1400 Park Avenue
Linden, Union County, New Jersey
SRP PIl# 008282

Dear Mr. Zielinski:
Enclosed please find one electronic copy of each of the following reports for Investigative Area of

Concern (IAOC) A18 (Pitch) for the Bayway Refinery Complex (BRC) in Linden, New Jersey prepared on
behalf of ExxonMobil Environmental and Property Solutions Company by Kleinfelder, Inc.:

. Revised Feasibility Study Report Addendum
. Technical Impracticability Report
. Pilot Program Completion Report

As LSRP for the BRC, | have reviewed the attached three documents and | find the presentation of the
data to be acceptable and compliant with requirements contained with N.J.A.C 7:26E. | find the studies
and recommendations to be protective of human health and safety and the environment and to be
consistent with the approved version of the Remediation Strategy Road Map document for the site. |
therefore approve the submittal of the IAOC A18 Revised Feasibility Study Report Addendum, the
Technical Impracticability Report, and the Pilot Program Completion Report to the New Jersey
Department of Environmental Protection.

Please contact me at (609) 249-2699 should you have any questions.
Best regards,

Michael Renzulli - LSRP

Michael J. Renzulli, P.G., LSRP

Enclosure

Cc: M. Forlenza — ExxonMobil Environmental and Property Solutions Company
P. Lucuski - Kleinfelder
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ExxonNobil Environmental Maureen P. Forlenza

and Property Solutions Bayway Team Lead Project Manager
Park & Brunswick Avenue

Building 7 — Site Remediation

Linden, New Jersey 07036

703.963.7132 Telephone

E&PS

Mr. Mike Renzulli, PG, LSRP
Michael Renzulli - LSRP

71 Potts Road

Robbinsville, New Jersey 08691

Re: Bayway Refinery Complex Site Remediation:
Revised Feasibility Study Report Addendum
Technical Impracticability Report
Pilot Program Completion Report
Investigative Area of Concern A18 (Pitch)
Bayway Refinery
1400 Park Avenue
Linden, Union County, New Jersey
SRP PI# 008282

Dear Mr. Renzulli:

Enclosed please find one electronic copy of each of the following reports for Investigative Area of Concern
(IAOC) A18 (Pitch) prepared on behalf of ExxonMobil Environmental and Property Solutions Company by
Kleinfelder, Inc.:

e Revised Feasibility Study Report Addendum
e Technical Impracticability Report
e Pilot Program Completion Report

Please sign the attached New Jersey Department of Environmental Protection (NJDEP) Traditional
Oversight Form for submittal to the NJDEP Case Manager, Charles Zielinski.

The reports will be initially submitted to the NJDEP electronically, followed by the original hard copies (with
an additional electronic version) within the next 30 days.

Please contact me at (703) 963-7132 if you have any questions.

Sincerely,

;

’ / /é(/t”‘/ @ bélfj//

Maureen Forlenza

Bayway Team Lead Project Manager

ce: S. Ferreira — USEPA (electronically)

D. LaMond - Phillips 66 (electronically)
C. McCardell — Stantec (electronically)
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New Jersey Department of Environmental Protection
Site Remediation and Waste Management Program

TRADITIONAL/DIRECT OVERSIGHT
REPORT CERTIFICATION FORM Date Stamp

(For Department use only)

SECTION A. SITE NAME AND LOCATION

Site Name:  ExxonMobil Bayway Refinery Complex

List All AKAs:
Street Address: 1400 Park Avenue, Building 7

Municipality: ~ Linden (Township Borough or City)
County: ~ Union Zip Code: 07036
Program Interest (Pl) Number(s): ~ 008282 Case Tracking Number(s): RCP000002

SECTION B. REPORT INFORMATION

Report Name: Technical Impracticability Report; Revised Feasibility Study Report Addendum; Pilot Program Completion Report
Report Date: 12/09/2020

Case Type:
X] RCRA GPRA 2020 [] CERCLA/NPL [ ]USDOD [ ] USDOE [] Direct Oversight

[] Other (explain):

SECTION C. PERSON RESPONSIBLE FOR CONDUCTING THE REMEDIATION INFORMATION AND CERTIFICATION

Full Legal Name of the Person Responsible for Conducting the Remediation: ~ EM Environmental & Property Solutions Co

Representative First Name: Maureen Representative Last Name Forlenza
Title: Bayway Team Lead Project Manager
Phone Number: (703) 963-7132 Ext: Fax:

Mailing Address: Park and Brunswick Avenue - Building 7 - Site Remediation

City/Town: Linden State: New Jersey Zip Code: 07036
Email Address: maureen.p.forlenza@exxonmobil.com

This certification shall be signed by the person responsible for conducting the remediation who is submitting this notification
in accordance with Administrative Requirements for the Remediation of Contaminated Sites rule at N.J.A.C. 7:26C-1.5(a).

| certify under penalty of law that | have personally examined and am familiar with the information submitted herein,
including all attached documents, and that based on my inquiry of those individuals immediately responsible for obtaining
the information, to the best of my knowledge, | believe that the submitted information is true, accurate and complete. | am
aware that there are significant civil penalties for knowingly submitting false, inaccurate or incomplete information and that |
am committing a crime of the fourth degree if | make a written false statement which | do not believe to be true. | am also
aware that if | knowingly direct or authorize the violation of any statute, | am personally liable for the penalties.

Signature: __~ é/ﬂ/M/ ﬁ’\/é‘;)/{ Date: 2/ [ 4’/ > |

Name/Title: Maureen Forlenza/PM EMEPSC, Agent/Attorney in fact EMC

Traditional/Direct Oversight Report Certification Form Page 1 of 3
Version 1.2 09/17/18



SECTION D. LICENSED SITE REMEDIATION PROFESSIONAL INFORMATION AND STATEMENT
LSRP ID Number: 584467

First Name: Michael Last Name: Renzulli
Phone Numbers: (609) 249-2699 Ext.: Fax:

Mailing Address: 71 Potts Road

Municipality: Robbinsville State: New Jersey Zip Code: 08691

Email Address: mike@renzullilsrp.com

This statement shall be signed by the LSRP who is submitting this notification in accordance with N.J.S.A. 58:10C-14, and
N.J.S.A. 58:10B-1.3b(1) and (2).

(1) I certify, as a Licensed Site Remediation Professional authorized pursuant to N.J.S.A. 568:10C-1 et seq. to conduct
business in New Jersey, that for the remediation described in this submission, and all attachments included in this
submission, | personally: Managed, supervised, or performed the remediation conducted at this site that is described in
this submission, and all attachments included in this submission; and/or periodically reviewed and evaluated the work
performed by other persons that forms the basis for the information in this submission; and/or completed the work of
another site remediation professional, licensed or not, after having: (1) reviewed all available documentation on which |
relied; (2) conducted a site visit and observed the then-current conditions and verified the status of as much of the work
as was reasonably observable; and (3)concluded, in the exercise of my independent professional judgment, that there
was sufficient information upon which to complete any additional phase of remediation and prepare workplans and
reports related thereto.

(2) I certify:

e That | have read this submission and all attachments to this submission;

e That in performing the professional services as the licensed site remediation professional for the entire site or
each area of concern, | adhered to the professional conduct standards and requirements governing licensed site
remediation professionals provided in N.J.S.A. 58:10C-16;

e That the remediation conducted at the entire site or each area of concern, that is described in this submission and
all attachments to this submission, was conducted pursuant to and in compliance with the remediation
requirements in N.J.S.A. 58:10C-14.c;

e That the remediation described in this submission, and all attachments to this submission, was conducted
pursuant to and in compliance with the regulations of the Site Remediation Professional Licensing Board at
N.J.A.C. 7:26l; and

e That the information contained in this submission and all attachments to this submission is true, accurate, and
complete.

(3) I certify, when this submission includes a response action outcome, that the entire site or each area of concern has
been remediated in compliance with all applicable statutes, rules, and regulations and is protective of public health and
safety and the environment.

(4) | certify that no other person is authorized or able to use any password, encryption method, or electronic signature that
the Board or the Department have provided to me.

(5) I certify that | understand and acknowledge that:

e Ifl knowingly make a false statement, representation, or certification in any document or information | submit to
the Department | may be subject to civil and administrative enforcement pursuant to N.J.S.A. 58:10C-
17.a.1(a)through (f) by the Board, including but not limited to license suspension, revocation, or denial of renewal;
and

o If I purposely, knowingly, or recklessly make a false statement, representation, or cetrtification in any application,
form, record, document or other information submitted to the Department or required to be maintained pursuant to
the Site Remediation Reform Act, | shall be guilty, upon conviction, of a crime of the third degree and shall,
notwithstanding the provisions of subsection b. of N.J.S.2C:43-3, be subject to a fine of not less than $5,000 nor
more than $75,000 per day of violation, or by imprisonment, or both.

(6) | certify that | have read this certification prior to signing, certifying, and making this submission.

LSRP Signature:  Plechadd fangdl Date:  2/15/2021
LSRP Name: Michael J. Renzulli, PG/QSRP
Company Name: Michael Renzulli - LSRP

Traditional/Direct Oversight Report Certification Form Page 2 of 3
Version 1.2 09/17/18




Completed forms should be sent to:

Assigned Case Manager

Bureau of Case Management

Site Remediation Program

NJ Department of Environmental Protection
401-05F

PO Box 420

Trenton, NJ 08625-0420

Traditional/Direct Oversight Report Certification Form

Version 1.2 09/17/18
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Certifications

Submissions: Revised Feasibility Study Report Addendum
Technical Impracticability Report
Pilot Program Completion Report
Investigative Area of Concern A18 (Pitch)
Bayway Refinery Complex
Linden, New Jersey

Date:

General Obijection

ExxonMobil objects to the certification requirement and reserves all rights to the extent that the requirement
of a certification and its terms herein are inconsistent with contractual provisions and conduct under the
Administrative Consent Order (ACO) executed between ExxonMobil and the Department. Further, due to
the limitations imposed by the necessary manner in which data and other information is collected and
summarized, there is no one person who has direct knowledge of all the information used to prepare this
submission and who also has overall responsibility for all of the information contained in the submission.

N.J.A.C. 7:26E-1.5(a)

This submission is certified pursuant to N.J.A.C. 7:26B-1.6 and the certification is made subject to the
statutory provisions of N.J.S.A. 2C:28-3(a). Because of the limitations imposed by the manner in which
information is collected and summarized, there is no one person who has direct knowledge of all the
information used to prepare the submission and who also has overall responsibility for all of the information
contained in the submission; however, based on the above and the General Objection and my review of
the information transmitted in this submission:

“| certify under penalty of law that | have personally examined and am familiar with the information
submitted herein including all attached documents, and that based on my inquiry of those
individuals immediately responsible for obtaining the information, to the best of my knowledge, |
believe that the submitted information is true, accurate and complete. | am aware that there are
significant civil penalties for knowingly submitting false, inaccurate or incomplete information and
that | am committing a crime of the fourth degree if | make a written false statement which | do not
believe to be true. | am also aware that if | knowingly direct or authorize that violation of any statute,
| am personally liable for the penalties."

Notarized: Date:

s Yo — W
02//4/’202‘ ( /Mau,reen Forlenlza v

Bayway Team Lead Project Manager,
ExxonMobil Environmental and Property
Solutions Company — Agent and
Attorney in Fact for ExxonMobil

THADDFUS J BRIONES
Notary Public, State of New Jersey
My Commission Expires
October14,2021 |
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EXECUTIVE SUMMARY

Kleinfelder Inc. (Kleinfelder) has prepared this Technical Impracticability (TI1) Report on behalf of
ExxonMobil Environmental & Property Solutions Company (ExxonMobil) to demonstrate the
technical impracticability associated with removal or treatment of Pitch Material and Mudflat Area
soils as remedial actions for Investigative Area of Concern (IAOC) A18 at the Bayway Refinery
Complex (BRC) in Linden, New Jersey. This T/ Report has been prepared in response to certain
New Jersey Department of Environmental of Protection (NJDEP) comments on the August 2018
Revised Feasibility Study Report (RFSR) (Kleinfelder, 2018b) and subsequent correspondence
between the NJDEP and the Licensed Site Remediation Professional (LSRP).

Description of IAOC A18 (Pitch Area)

IAOC A18 includes the former Pitch Disposal Area, the Mudflat Area, the former East Retention
Basin (ERB) (also referred to as the East Separator), the Heat Exchanger Cleaning (HEC) pad, and
several above-ground pipelines carrying crude oil (Crude Oil Boat Lines), refinery pipelines
including a portion of the Inter-Refinery Pipeline (IRPL), former Intra-Refinery Pipeline and cooling
water pipeline (Salt Water Line [SWL]). Morses Creek forms the southwestern, southern and
southeastern boundaries of IAOC A18. The Poly Ditch, which is an operational ditch used by the
BRC to discharge non-contact cooling water, flows from northwest to southeast and enters
Morses Creek at the eastern side of IAOC A18.

Background

A RFSR for IAOC A18 was submitted to the NJDEP in August 2018 (Kleinfelder, 2018b). The RFSR
evaluated several remedial alternatives for the former Pitch Disposal Area and the Mudflat Area of
IAOC A18 and proposed specific remedies that, upon approval by the LSRP and the NJDEP, would
be described in greater detail in a future Remedial Action Workplan (RAW). The NJDEP provided
comments on the RFSR in a letter dated April 30, 2019. On June 18, 2019, a meeting between
representatives of ExxonMobil, Phillips 66, the LSRP, Arcadis, Kleinfelder and the NJDEP Site
Remediation Program (SRP) and Bureau of Environmental Evaluation and Risk Assessment
(BEERA) was held to review the NJDEP’s comments on the RFSR. A written summary of the
topics discussed during the meeting and in follow-up telephone conversations between the
NJDEP SRP Case Manager and the LSRP was submitted to the NJDEP on July 25, 2019. The
NJDEP Case Manager responded to the July 25, 2019 submittal via electronic mail on August 14,
2019 stating that the data presented to the NJDEP in the RFSR and the June 18, 2019 meeting
demonstrated the technical challenges associated with implementing certain remedial actions at
IAOC A18. However, a Tl Report and Pilot Study Summary Report are necessary to formally
document the technical challenges and impracticability of implementing a removal or treatment
remedial action for IAOC A18. A written response to the NJDEP’s April 30, 2019 comments on
the RFSR was submitted to the NJDEP on August 15, 2019. The NJDEP’s April 30, 2019 letter
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and the subsequent correspondence between the NJDEP, ExxonMobil, Kleinfelder, Arcadis, and
the LSRP are included in Appendix A.

A Pilot Study Summary Report will be submitted to the NJDEP under separate cover to document
the activities conducted during the Pilot Program. Additionally, a RFSR Addendum will be
submitted to address NJDEP’s comments # 3, 4, 7 and 9 from the April 30, 2019 letter which were
not addressed in the August 15, 2019 response to comments.

Overview of NJDEP EPH Guidance and EPH concentrations in Soil in IAOC A18

EPH in IAOC A18 is classified as Category 2 EPH because Pitch Material is a crude oil distillation
byproduct and because unknown petroleum hydrocarbon material is also present. Category 2
EPH derived from crude oil and unknown petroleum hydrocarbon has an EPH default product
limit (DPL) of 8,000 milligrams per kilogram (mg/kg) based on the NJDEP’s Evaluation of
Extractable Petroleum Hydrocarbons in Soil Technical Guidance (EPH Guidance; NJDEP, 2019).
The NJDEP’s guidance document also states that EPH product determined to be immobile can
have an alternative product limit greater than the EPH default product limit concentration but may
not exceed the 30,000 mg/kg product “ceiling limit”. Exceedances of the NJDEP EPH Category 2
DPL and the “ceiling limit” have been detected at depths ranging from the ground surface to
approximately 12 feet below grade (fbg) that have not necessarily correlated to observations of light
non-aqueous phase liquid (LNAPL) in those soil boring or monitoring well locations, particularly in the
Mudflat Area of IAOC A18.

Multiple lines of evidence presented in the RFSR have demonstrated that EPH concentrations
that exceed the NJDEP EPH Category 2 DPL of 8,000 mg/kg do not necessarily correspond to
occurrences of free product in soil or ground water, and Pitch Material and LNAPL present in
IAOC A18 have been determined to be functionally immobile (Kleinfelder, 2018b). However,
displacement of Pitch Material at the ground surface as a result of force applied nearby has been
observed. Outward displacement of Pitch Material has been observed following construction of
the flood berm on the southern side of the former ERB area and following construction of the
temporary access road during Pilot Program activities in 2018 and 2019.

An IAOC-specific EPH alternative product limit is not planned to be calculated for IAOC A18
because the proposed remedial action will address EPH in the IAOC regardless of the applicable
EPH criteria. Therefore, for the purposes of this Tl Report, in lieu of an IAOC-specific EPH
alternative product limit, it is assumed that EPH soil concentrations exceeding the 8,000 mg/kg
product “ceiling limit” are considered free product that require remediation in accordance with the
Technical Requirements for Site Remediation (TRSR) (NJDEP, 2018b) and the NJDEP’s EPH
Guidance. Per the TRSR, containment of free product can only be considered where removal or
treatment is not practicable.
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Remedial Alternatives Evaluation

The following general remedial strategies and technologies were evaluated in the RFSR for
potential implementation to address soil and ground water impacts at IAOC A18:

* Monitored natural attenuation (MNA);
» Excavation (using conventional construction, amphibious and dredging equipment) options
including
o Full-scale excavation of the delineated extent of Pitch Material and extractable
petroleum hydrocarbon (EPH) concentrations exceeding the regulatory criteria;
and
o Limited excavation (removal to a depth of approximately 2 feet of Pitch Material,
Mudflat Area soils and sediment);
» Capping systems including
o Impermeable; and
o Reactive caps;
» Perimeter isolation/treatment including
o Slurry wall;
o Sheet pile wall; and/or
o Passive reactive barrier; and
* In-situ treatment including
o Solidification; and
o Stabilization.

Overview of Remedial Alternative Selection

The general remedial strategies and technologies were assembled into the following eleven (11)
remedial technology and process options for evaluation:

* Long-term monitoring and release response;

» Excavation and off-site disposal of impacted materials using conventional construction
equipment, amphibious equipment or dredging equipment;

» Reactive cap installation;

* Impermeable cap installation;

» Slurry wall installation;

» Sheet pile wall installation;

» Passive reactive barrier installation;

 [n-situ solidification; and

* In-situ stabilization.

As presented in the RFSR, based on an evaluation of the remedial technology process options,
the remedial action proposed for IAOC A18 consisted of the following containment remedy:
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» Installation of sheet pile wall along the Poly Ditch and around the perimeter land surface
of IAOC A18 that could be supplemented with alternate barrier technologies (e.g., jet
grout, etc.) in areas where infrastructure limits access and/or ground water extraction wells
to provide hydraulic control of impacted ground water.

» Potential limited excavation and offsite disposal of Pitch Material and/or Mudflat Area soils
as required to: (1) accommodate grading and installation of capping materials; (2) remove
Pitch Material that is contacting the SWL and to allow installation of capping materials
under the SWL; and (3) maintain the required post-construction grades to support the
growth of wetland plantings on the cap.

» Installation of an impermeable capping system over the Pitch Material and Mudflat Area
soils — Construction of the barrier could be supplemented with alternate capping
technologies (e.g. spray-applied membrane liner, or similar materials) beneath the refinery
infrastructure and around the structural supports.

* Installation of a hydraulic control system consisting of groundwater recovery wells,
groundwater recovery pumps, piping, infrastructure and treatment (as applicable) to
prevent mounding of groundwater upgradient of the hydraulic barrier wall and prevent
migration of LNAPL and dissolved contaminants in groundwater to the surface water
bodies through gaps in the barrier wall at utility crossings.

In addition to the proposed remedial actions listed above, the following institutional controls would
be implemented for IAOC A18:

» A Deed Notice to identify the location of remaining exceedances in soil above the NJDEP
Residential Direct Contact Soil Remediation Standards (RDCSRS) and restricting the
property to non-residential use; and

» The existing Classification Exception Area (CEA) which was approved by the NJDEP on
July 22, 2015 to address ground water that does not meet the NJDEP Class II-A Ground
Water Remediation Standards (GWRS) or site-specific Class 1lI-B Ground Water Quality
Criteria (GWQC).

A Pilot Program is ongoing to refine the constructability evaluation and evaluate site-specific
implementation logistics. Details regarding the Pilot Program data collection locations, procedures,
and analytical methods, as well as associated results will be included in the forthcoming Pilot
Study Summary Report. Additionally, the Pilot Program results will establish the basis for the
conceptual design of the selected remedy. Following approval of this T/ Report by the NJDEP, a
RAW which will include a conceptual design for the selected remedy will be prepared and
submitted to the NJDEP.
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Applicable NJDEP Regulations and Guidance

Several NJDEP regulations and guidance were used to evaluate the technical impracticability of
removal or treatment remedial action alternatives. Key statements from the regulations and
guidance with underlining of select excerpts for emphasis are presented below:

* NJDEP’s Evaluation of Extractable Petroleum Hydrocarbons in Soil Technical
Guidance (NJDEP, 2019)

...The Department recognizes that compliance with the EPH product limit_may be
impracticable for meeting the requirement at N.J.A.C. 7:26E-5.1(e) to treat or remove free
product or residual product at large or complex non-residential sites. For the purposes of
this technical quidance, large sites would consist of refineries and petroleum storage
facilities that extend over multiple acres with multiple AOCs...

...For these types of sites, the investigator is advised to seek consultation with the
Department before proceeding with a determination of impracticability or making a final
decision on a remedial action. The typical variation for these types of sites may involve
long-term remedial actions that may delay full compliance with the requirement to treat or
remove free product and residual product, or it may involve remedial actions that include
some form of containment and active remedial actions for soil or other media...

...There are circumstances where it may be technically impracticable to completely
remediate free product and residual product to the applicable EPH product limit in soil.
Common impediments are physical obstacles that inhibit or preclude accessibility to the
product. It is contingent upon the investigator to evaluate both removal and treatment
options before acceding it _is_technically impracticable to remediate free product and
residual product, and to include a description of the evaluations used to conclude technical
impracticability in the applicable remedial phase report...

* 1993 USEPA guidance document, USEPA Office of Solid Waste and Emergency
Response Directive 9234.2-25 as referenced in the NJDEP’s Technical
Impracticability Guidance for Groundwater

...a Tl determination involves a consideration of engineering feasibility and reliability in
attaining media cleanup standards, as well as situations where remediation may be
technical possible, but the scale of the operations required may be of such magnitude and
complexity that the remedial alternative would be impracticable.

The applicable information that supports compliance with the regulations and guidance is provided
throughout this T/ Report.
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Technical Impracticability Considerations

Multiple factors support the determination that a removal or treatment remedial alternative for
IAOC A18 is technically impracticable. Factors evaluated in this T/ Report include: third party
ownership and active refinery infrastructure; physical characteristics of surface and subsurface;
surface water; and air emissions.  The removal and treatment remedial action scenarios
developed to evaluate the technical impracticability are summarized below:

Removal Remedial Action Scenario

A removal remedial action scenario would consist of full-scale excavation of impacted Pitch
Material and impacted soil to the extent delineated and replacement with clean material. For the
purposes of this technical impracticability evaluation, removal would consist of excavation to the
delineated extent of the detected EPH concentrations in soil that exceed the EPH product “ceiling
limit” to depths up to approximately 12 fbg in IAOC A18.

To facilitate excavation to this depth, an excavation support system would be needed to hold back
the adjacent Morses Creek surface water and sediments and protect refinery infrastructure in the
area. Considering the active refinery infrastructure (SWL, IRPL, and Crude Oil Boat Lines) and
safe off-sets required to protect the integrity of the infrastructure, Pitch Material and impacted soils
within the safe offsets of the infrastructure cannot be removed and therefore need to remain in
place. The physical characteristics of the surface and subsurface limit the size of equipment able
to access the work area and increase the complexity of implementation of the project due to
extensive subsurface improvement that would be needed to facilitate access. Additionally,
dewatering of the excavation would be required and the surface water variability resulting from
tidal influence would increase the complexity of construction and create potential loss-of-life
worker safety hazards. Further, excavation and exposure of the Pitch Material and impacted soill
across IAOC A18 would generate greater air emissions and nuisance odor concerns than a
capping/containment remedy, potentially threatening worker safety and the public due to the
proximity of the work area to the New Jersey Turnpike. These factors are further discussed below.

A removal remedial action consisting of full-scale excavation is not considered technically
practicable. However, limited excavation of Pitch Material and impacted soils at certain locations
may be implemented as necessary to facilitate the installation of the proposed
capping/containment remedy.

Treatment Remedial Action Scenario

A treatment remedial action scenario would consist of In-situ Soil Stabilization (ISS) to immobilize
the contaminants. ISS bench-scale studies were performed by TRC and Kleinfelder and the
results were presented in the Feasibility Study Report (FSR; TRC, 2014d) and RFSR (Kleinfelder,

20203020.001A/HAM20R 108386 6 December 9, 2020
© 2020 Kleinfelder



2018b), respectively. The results of both ISS bench-scale studies indicated that this was not a
viable remedial alternative because the volume of the treated soil approximately doubled when
amended with the selected ISS reagents. This increase in volume could impose lateral forces on
the supports of the SWL, Crude Oil Boat Lines and IRPL in the subsurface, which could lead to
displacement of the supports and failure of the refinery infrastructure. The impacted subsurface
materials beneath and within the safe offsets of the refinery infrastructure would not be accessible
to the equipment that would be needed to implement an ISS remedy. In addition to the risks to
active refinery infrastructure, ISS is not a viable remedial alternative because Pitch Material and
LNAPL are not compatible with ISS reagents that are used to stabilize or solidify soil and the
results of the bench-scale studies indicate that certain contaminants may still be leachable after
treatment. Furthermore, LNAPL could be mobilized in the subsurface by implementing ISS and
leaching of contaminants from treated soil could result in ongoing impacts to groundwater. The
peat layer beneath IAOC A18 is a potential “sink” for ISS reagents applied. Because the peat
layer extends beneath the majority of IAOC A18, ISS reagents applied may be transported though
this highly permeable layer to other areas of the IAOC, or potentially to the adjacent water bodies.
Additionally, ISS reagents do not effectively treat soils with a high organic content, such as the
peat layer beneath IAOC A18, unless they are added in quantities that result in significant volume
increases, as was observed in the two bench scale studies described above.

The following key site-specific factors will affect any remedial actions implemented for IAOC A18.
This Tl Report presents a detailed evaluation of how these factors increase the magnitude and
complexity of removal or treatment remedial actions to support the technical impracticability of
implementing such actions for IAOC A18:

» Third Party Ownership and Active Refinery Infrastructure: The BRC is owned and
operated by Phillips 66 and critical active refinery infrastructure is located within IAOC
A18 that limits or eliminates access for the removal or treatment of Pitch Material and
impacted soils and presents loss-of-life worker safety risk associated with remedial
action implementation. Therefore, the need to protect active refinery infrastructure
and worker safety supports that removal or treatment remedial actions are technically
impracticable.

» Physical Characteristics of Surface and Subsurface: The physical characteristics of
the Pitch Material, Mudflat Area soils, and underlying meadow mat material create
constructability challenges for remedial action implementation. The conditions either
limit the size of equipment required for remediation or require extensive surface and
subsurface improvement to facilitate access. The equipment and access limitations
increase the magnitude and complexity of remedial action implementation supporting
that removal or treatment remedial actions are technically impracticable.

» Surface Water: The surface water bodies adjacent to or within IAOC A18 are tidally
influenced water bodies used by Phillips 66 as operational areas of the BRC. These
water bodies restrict access, create constructability challenges, and present loss-of-
life worker safety risks associated with remedial action implementation. These
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challenges increase the magnitude and complexity of removal and treatment remedial
action implementation supporting technical impracticability.

» Air Emissions: Potential air emissions that may result from removal or treatment
remedial action implementation could cause exposure to workers and the public due
to the proximity of the NJ Turnpike. The size and scope of air emission controls that
would be required for removal or treatment remedial action implementation increases
the magnitude and complexity of the project supporting technical impracticability.

Selected Remedy Overview

The RFSR proposed the selected remedy as a containment remedy consisting of perimeter sheet
pile barrier wall, impermeable cap, and groundwater recovery to maintain hydraulic control. Offsite
migration of LNAPL is not generally a concern for IAOC A18 as LNAPL has been demonstrated
to be functionally immobile in the subsurface (Kleinfelder, 2018b). Consistent with the LSRP- and
NJDEP-approved Remediation Strategy Road Map (Road Map; Kleinfelder, 2018a), capping and
containment remedial actions similar to those proposed for IAOC A18 have been implemented at
other IAOCs at the BRC because these remedial actions provide a similar level of protection for
public health, safety and the environment.

A capping/containment remedy would encounter some of the same challenges associated with a
removal or treatment remedial action. However, as demonstrated in this T/ Report, a
capping/containment remedy presents fewer risks to worker and public health and fewer risks of
damage to refinery infrastructure or any associated environment impacts. For these reasons, a
capping containment remedial action is considered more feasible to implement at IAOC A18, as
compared to removal or treatment remedial actions which are technically impracticable.

20203020.001A/HAM20R 108386 8 December 9, 2020
© 2020 Kleinfelder



1 INTRODUCTION

Kleinfelder has prepared this T/ Report on behalf of ExxonMobil to demonstrate the technical
impracticability of removal or treatment remedial action in IAOC A18.

1.1 Purpose and Scope

A RFSR which proposed remedial actions for IAOC A18 was submitted to the NJDEP in
August 2018 (Kleinfelder, 2018a). The NJDEP provided comments on the RFSR in a letter
dated April 30, 2019 (Appendix A). On June 18, 2019, a meeting between representatives of
ExxonMobil, Phillips 66, the LSRP, Arcadis, Kleinfelder and the NJDEP SRP and BEERA was
held to review the NJDEP’s comments on the RFSR. A written summary of the topics
discussed during the meeting and in follow-up telephone conversations between the NJDEP
SRP Case Manager and the LSRP was submitted to the NJDEP on July 25, 2019 (Appendix
A). The NJDEP Case Manager responded to the July 25, 2019 submittal via electronic mail
on August 14, 2019 stating that the data presented to the NJDEP in the RFSR and the June
18, 2019 meeting demonstrated the technical challenges associated with implementing
certain remedial actions at IAOC A18. However, a T/ Report and Pilot Study Summary Report
are necessary to formally document the technical impracticability of implementing a removal
or treatment remedial action for IAOC A18. A written response to the NJDEP’s April 30, 2019
comments on the RFSR was submitted to the NJDEP on August 15, 2019 (Appendix A).

This TI Report has been prepared to document the technical impracticability considerations
associated with implementing removal or treatment remedial actions in IAOC A18. A Pilot
Study Summary Report will be submitted to the NJDEP under separate cover to document
the activities conducted during the Pilot Program. Additionally, a RFSR Addendum will be
submitted to address NJDEP’s comments # 3, 4, 7 and 9 from the April 30, 2019 letter which
were not addressed in the August 15, 2019 response to comments.

1.2 Site Setting

The BRC is located in Linden, New Jersey. IAOC A18 is located to the west of the New Jersey
Turnpike in Unit A of the BRC (Figures 1 and 2). IAOC A18 includes the former Pitch Disposal
Area, the Mudflat Area, the former ERB, the HEC pad, and several above-ground pipelines
including the Crude Oil Boat Lines, IRPL and SWL. IAOC A18 is bounded to the southwest,
south and southeast by Morses Creek. The Poly Ditch flows through IAOC A18 and into Morses
Creek. |IAOC features are shown on Figure 3 and an aerial photograph of IAOC A18 from 2016
is included as Figure 4. Detailed descriptions of the areas within IAOC A18, infrastructure and
water bodies are included in the following subsections.

1.2.1  Former Pitch Disposal Area

The former Pitch Disposal Area is an approximately 4-acre area in the northern portion of
IAOC A18 (Figure 3). Aerial photographs indicate that the former Pitch Disposal Area was
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filled with a variety of unknown materials between 1940 and 1961. This area is considered
an undefined waste disposal area. A 1940 aerial photograph indicates that the area currently
known as the former Pitch Disposal Area was partitioned by berms. The partitioned sections
close to the ERB were filled with a dark material, while the sections near the Poly Ditch
contained standing water. A historical map from 1941 shows that one of the partitioned
sections near to the Poly Ditch was called a “Pits Area”. Some additional filling also occurred
in this area in conjunction with the construction of the IRPL, SWL and Crude Oil Boat Lines
that cross IAOC A18. The exact years during which Pitch Material was disposed in this area
are unknown, but a 1955 geotechnical investigation found that “3- to 13.5- foot thick
accumulations of semi-liquid pitch” were present (Geraghty & Miller, 1993). Pitch or Pitch
Material is a low-volatility, dark viscous material (similar in composition to asphalt), containing
a high percent of inert material (typically has >80% solids content), formed as a residue in the
batch distillation of petroleum. During recent investigation activities, Pitch Material has been
detected at thicknesses of up to 8 feet and is underlain by meadow mat at depths ranging
from approximately 8 to 14 fbg. The greatest thicknesses of Pitch Material have generally
been detected in the western portion of the former Pitch Disposal Area. Pitch Material is
present beneath active refinery infrastructure including the SWL and IRPL. Pitch Material
thickness generally decreases toward the eastern side of the former Pitch Disposal Area.
Pitch Material is present beneath active refinery infrastructure (the SWL and IRPL).

1.2.2. Mudflat Area

The Mudflat Area is an approximately 12-acre area within IAOC A18 that extends to the
southeast from the former Pitch Disposal Area (Figure 3). The Mudflat Area is bounded by
Morses Creek and the Poly Ditch. The SWL and Crude Oil Boat Lines transect portions of
the Mudflat Area. The Mudflat Area was identified as the “Boat Lines Dredgings Area” on a
historical map and a 1940 aerial photograph indicated that this area may have been filled with
dredge spoils from Morses Creek prior to 1940 (Geraghty & Miller, 1993). The SWL is present
at approximately the boundary between the Mudflat Area and the former Pitch Disposal Area,
although the Mudflat Area extends to the north of the SWL at the eastern side of IAOC A18.
Pitch Material has been observed as sporadic, non-contiguous deposits, usually at the
surface, within the Mudflat Area. The Mudflat Area is generally inundated by surface water
from Morses Creek and the Poly Ditch twice per day during half of the lunar cycle. The Mudflat
Area soil consists of former dredge spoils from Morses Creek and is underlain by meadow
mat at depths ranging from approximately 2 to 14 fbg.

1.2.3 Area East of the Poly Ditch

Soil and subsurface conditions in the area of IAOC A18 located to the east of the Poly Ditch
are generally consistent with those found in the Mudflat Area to the west of the Poly Ditch.
However, this area is considered separately from the Mudflat Area because it is physically
separated from the rest of the IAOC by the Poly Ditch and Pitch Material has not been
observed in this area of IAOC A18. This area is constrained by the Poly Ditch, Morses Creek,
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the SWL, and the Crude Oil Boat Lines (Figure 3). Based on historical remedial investigations
and documentation, this area was thought to not be impacted by Pitch Material due to:

 The presence of the Poly Ditch prior to 1940 (as shown in historical aerial
photographs); and

» Construction of the pipelines and initiation of disposal practices of the Pitch Material
in the 1940s (Geraghty & Miller, 1993).

Pitch Material was not observed in soil borings advanced via hand auger to the east of the
Poly Ditch during the period of September 28, 2015 through October 17, 2016 and September
20, 2018 to September 21, 2018, which confirmed that the area of IAOC A18 located east of
the Poly Ditch had not been subjected to Pitch Material disposal practices.

1.2.4 Refinery Infrastructure

IAOC A18 is located in an active, operating area of the BRC. Refinery infrastructure located
within IAOC A18 includes the former ERB, the HEC, Crude Oil Boat Lines, IRPL, and SWL.
The refinery infrastructure is described in this section.

Former ERB

The former ERB was an approximately 40,000 square foot, in-ground concrete basin
constructed in 1908. The ERB operated until 2014 as one of two primary treatment oil/water
separators for the BRC process areas and tank fields in Unit A. The ERB stored process water
and storm water from process facilities in the Gasoline Blending Tank Field and the East Side
Chemical Plant. Non-hazardous substances such as unleaded gasoline tank bottoms were
also stored in two bays of the ERB which did not handle wastewater. Periodically, outside
services were contracted to dewater the solids collected in the ERB and dispose of them off-
site. The liquids received by the ERB were transferred to the West Separator for additional
treatment. During a major storm, however, wastewater and storm waterinthe ERB could be
discharged toMorses Creek viaabypass (Geraghty & Miller, 1993). Such an event occurred
during Superstorm Sandy in October and November 2012 when the ERB overflowed. The
ERB was decommissioned in 2015. The ERB was steam-cleaned and then backfilled with
material from an onsite source to match the surrounding ground surface.

HEC Pad

Beginning in approximately 1974, a concrete pad located to the south of the IRPL and to the
east of the ERB Basin, was used for storing barrels. The concrete pad was later used for
cleaning heat exchanger tube bundles and became known as the HEC pad (Geraghty & Miller,
1993). The HEC pad is currently used as a storage and materials lay-down area by Phillips
66.
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Crude Qil Boat Lines

The Crude Oil Boat Lines carry crude oil from the Waterfront Area through the eastern portion
of IAOC A18 to the Tremley Tank Field which is located to the southwest of IAOC A18. These
lines extend from northeast to southwest across both the areas east and west of the Poly
Ditch. The Crude Oil Boat Lines extend across the Poly Ditch and Morses Creek. A 1940
aerial photograph shows construction fill placed along the base of the Crude Oil Boat Lines. A
1941 aerial photographdescribes the “Boat Lines Dredgings Area” as Spoil Area No. 4. Some
filling may have occurred in subsequent years when the Crude Oil Boat Lines were expanded
and when bulkheads were constructed along the shore of Morses Creek (Geraghty & Miller,
1993).

IRPL

The northern section ofthe IAOC A18 adjacent to the Butane and Propane Caverns Area (IAOC
A17) was filled by 1951 in preparation for the construction of the caverns and several pipelines
including the IRPL, and a high-pressure steam line. By 1961 the IRPL, which traverses the
boundary between IAOC A17 and IAOC A18, was constructed. Fill for the construction of the
IRPL and adjacent access roads may have come from the excavation of the Butane and
Propane Caverns in 1958 (Geraghty & Miller, 1993). The Intra-Refinery Pipeline, which
extended from the BRC to ExxonMobil’'s Bayonne Terminal was formerly part of the IRPL.
The pipeline extending from the BRC to the Bayonne Terminal was taken out-of-service in
approximately 1990 but the IRPL is currently active and is used to transfer materials within
the BRC. Pitch Material has been observed and LNAPL has been detected in monitoring well
GMW-692 which is located within the rectangular area formed by the various pipelines of the
IRPL.

SWL

The SWL is a 60-inch diameter bell-and-spigot cast iron pipeline that was constructed in
approximately 1947 (Geraghty & Miller, 1993). The SWL is supported on timber piles, some
of which have been reinforced with concrete pile caps by Phillips 66. The SWL carries
saltwater from the Arthur Kill to the BRC for use as non-contact cooling water at a rate of
approximately 160,000 gallons per minute. The SWL extends from east to west across
northern portions of the area east of the Poly Ditch, the Poly Ditch, the Mudflat Area and the
former Pitch Disposal Area within IAOC A18. At the eastern side of IAOC A18, the SWL is
elevated approximately 2 to 3 feet above the Mudflat Area surface. As the SWL extends to
the west, the Mudflat Area and former Pitch Disposal Area surface elevation rises and the
bottom of the SWL is in contact with Pitch Material and Mudflat Area soils in the central and
western portion of IAOC A18. The SWL restricts access to the area to the south of the line.
The area to the south of the SWL is currently accessible on foot via a scaffold that has been
constructed over the line, but this area is not accessible from the north by vehicles or
motorized equipment.
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1.2.5 Morses Creek

Morses Creek forms the southwestern, southern and southeastern boundaries of IAOC A18.
Morses Creek is a tidal water body from No. 1 Dam to the confluence with the Arthur Kill. No.
1 Dam is the head of tide for the BRC. Upstream of No. 1 Dam including adjacent to IAOC
A18, Morses Creek is tidally influenced, but is not considered a tidal water body. As the tidal
elevation rises, surface water discharge from Morses Creek at No. 1 Dam is restricted,
influencing the surface water elevation of Morses Creek. Surface water inundates the Mudflat
Area surface twice a day during half of the lunar cycle during the periods of restricted surface
water flow. Morses Creek is thermally impacted by process and non-contact cooling water
discharges, with summer temperatures exceeding 90 degrees Fahrenheit (TRC, 2014b).

1.2.6 Poly Ditch

The Poly Ditch is an operational ditch used by the BRC to discharge non-contact cooling
water. The Poly Ditch flows from northwest to southeast and enters Morses Creek at the
eastern side of IAOC A18. The Poly Ditch transects IAOC A18 and restricts access to the
easternmost portion of the IAOC. Like Morses Creek, the Poly Ditch is tidally-influenced but
it is not considered a tidal water body. As the tidal elevation rises in the Arthur Kill, surface
water discharge from Morses Creek at No. 1 Dam is restricted influencing the surface water
elevation of Morses Creek and the Poly Ditch.

In April 2018, Keller and Kirkpatrick of Morris Plains, New Jersey (K&K), a New Jersey
Certified Professional Land Surveyor, completed a bathymetric survey of the Poly Ditch.
Surveying was conducted across the Poly Ditch from the top of bank on one side to the top of
bank on the opposite side at various locations from the northern extent of the Poly Ditch to
the confluence at Morses Creek. The bathymetry data indicated that the Poly Ditch ranged
from approximately 2-feet to approximately 6-feet below the top of the banks. The data from
the survey will be included in the Pilot Program Completion Report, which will be submitted
under separate cover.

1.3 Regulatory Background

The following subsections include a brief summary of the regulatory background of the BRC
and IAOC A18.

1.3.1 BRC-Wide Background

In accordance with the Administrative Consent Order, ExxonMobil conducted a remedial
investigation (RI) at the BRC. Detailed information regarding the history of the BRC,
operations and spills is contained within the Site History Report (Geraghty & Miller, 1993),
Phase 1A Remedial Investigation Interim Report (Geraghty & Miller, 1995), Supplemental
Remedial Investigation Report (Arthur D. Little, 1997), Bayway Phase 1B Remedial
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Investigation Report (Arthur D. Little, 2000), and Bayway Refinery Phase 2 Remedial
Investigation Report (TRC Raviv, 2004b).

A Supplemental Site-Wide Remedial Investigation Workplan (SSWRIWP) was submitted in
April 2012 (TRC, 2012a) to propose the additional RI work for IAOC A18, as well as other areas
that required additional investigation within the BRC. The SSWRIWP for IAOC A18 was based
on the NJDEP’s comments and the data collected between 1996 and 2004. The SSWRIWP
was approved by the NJDEP on May 1, 2013. The results of the additional investigation, which
were presented in the Supplemental Site-Wide Remedial Investigation Report (SSWRIR; TRC,
2014c), indicated that additional investigation was not warranted for soil or ground water in
IAOC A18 (TRC, 2014c). The NJDEP issued a letter dated May 7, 2014 acknowledging that
the RI at the BRC was complete and met the statutory requirement (NJDEP, 2014b). The
NJDEP subsequently issued comments regarding the SSWRIR. A response to the NJDEP’s
comments was submitted on October 10, 2014. The NJDEP approved the SSWRIR and the
Responses to NJDEP Comment Letter on September 21, 2015 (NJDEP, 2015a).

The LSRP program was established in New Jersey as part of the Site Remediation Reform
Act, N.J.S.A. 58:10C-1 et seq. (SRRA; State of New Jersey, 2019), which was signed into law
on May 7, 2009. Recent and ongoing changes in NJDEP regulations and guidance have
necessitated revisiting the BRC's remedial strategy in order to maintain ongoing compliance.
ExxonMobil was informed by NJDEP that because the BRC is on the United States
Environmental Protection Agency’s (USEPA's) RCRA Government Performance and Results
Act (GPRA) 2020 corrective action list of high priority facilities, NJDEP approval of remedial
action work plans will be required in addition to the LSRP approval. The BRC remains under
traditional NJDEP oversight in conjunction with LSRP oversight. The NJDEP Traditional
Oversight Report Certification Form is provided at the beginning of this report.

The Remedial Strategy Road Map (Road Map) summarizes a decision framework developed
between the LSRP, the NJDEP and ExxonMobil to manage remediation within the BRC and
was the product of several meetings between the NJDEP and ExxonMobil. The Road Map
was first submitted to the NJDEP in November 2011 (TRC, 2011). Five revisions to the Road
Map have been submitted as follows:

* Revision 1.0 was submitted in June 2012 (TRC, 2012b);
* Revision 2.0 in September 2013 (TRC, 2013d);

* Revision 3.0 in July 2014 (TRC, 2014e);

* Revision 4.0 in September 2016 (TRC, 2016); and

* Revision 5.0 in March 2018 (Kleinfelder, 2018a).

The most recent version of the Road Map (Revision 5.0) was approved by the NJDEP on
December 10, 2018 (NJDEP, 2018d). IAOC A18 is identified in the Road Map as both
“Category 1 - Operating, storage or handling area” and “Category 2 - Open land, closed or
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inactive area” in the Road Map. The remedial alternative proposed in the RFSR is consistent
with the following remedial strategies for Category 1 areas at the BRC:

Soil

» Waste areas contained and capped;
“Hot spot” removal and/or capping in dredge spoils areas;

* Remediation to address ecological exposures in wetland areas; and
* Response Action Outcome (RAQO) and Remedial Action Permit for Soil.

Ground water

» Ground water contained and treated at the IAOC perimeter, or transferred to the BRC’s
waste water treatment plant (WWTP) for treatment;

» Alternate ground water standards to be applied in Class IlI-B areas;

* RAO and Remedial Action Permit for Ground Water (typically after one year of
remediation system operation, as applicable)

Free product

» Free product will be removed, treated and/or contained to the extent practicable.

The remedial alternative proposed in the RFSR is consistent with the following remedial
strategies for Category 2 areas at the BRC:

Soil

» Remediation based on worker exposure (acute exposures, direct contact, Immediate
Environmental Concern [IEC], Occupational Safety and Health Association [OSHA]
thresholds); and

« Establish engineering and institutional controls.

Ground water

» Perimeter control (includes capture and/or treatment) consistent with long-term
remediation;

» Alternate ground water standards to be applied in Class IlI-B areas; and

* Remedial monitoring and evaluation (perimeter and receptor).

Free product

* Mobile product discharging to surface waters or migrating off-site addressed with
containment and/or active removal and/or treatment systems;

* Mobile product not impacting surface waters addressed with perimeter
control/containment;
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» Immobile product which is acting as a source of ground water impacts may be subject
to perimeter control/containment and/or natural remediation; and

» Immobile product which is not acting as a source of ground water impacts may be
subject to monitoring only.

It should be noted that in various correspondence, the NJDEP has stated that Pitch Material
is considered to be free product. The remedial actions proposed for IAOC A18 in the RFSR
are consistent with the criteria for Category 1 and Category 2 areas, including the criteria for
addressing free product, described in the Road Map.

1.3.2 |IAOC A18 Regulatory and Environmental Background

The results of the Feasibility Study and historic Rl data collected in IAOC A18 from 1993 through
2013 were reported in the July 25, 2014 Feasibility Study Report (FSR; TRC, 2014d). The
NJDEP provided comments on the July 2014 FSR in a letter dated October 10, 2014 (NJDEP,
2014d).

A Pre-Design Investigation (PDI) Work Plan for Pitch Area Investigative Area of Concern (IAOC)
A18 — Bayway Refinery Complex, Linden, New Jersey (PDI Work Plan) was submitted to the
NJDEP on January 29, 2015 (Kleinfelder, 2015). The NJDEP provided comments on the
January 2015 PDI Work Plan on March 9, 2015 (NJDEP, 2015b). A Response to NJDEP’s
March 9, 2015 Comments on the Pitch Area Investigative Area of Concern A18 Pre-Design
Investigation Work Plan was submitted to the NJDEP on July 15, 2015 (ExxonMobil, 2015). The
NJDEP approved the January 29, 2015 PDI Work Plan and the Response to NJDEP’s March 9,
2015 Comments on the PDI Work Plan in a letter dated July 27, 2015 (NJDEP, 2015c).

PDI activities were initiated following the NJDEP’s approval of the January 29, 2015 PDI Work
Plan. The purpose of the PDI activities was to supplement existing data for IAOC A18 in
support of remedial action evaluation and selection for this IAOC. Phase | of the PDI activities
included the following:

» Investigation of the physical and chemical characteristics, as well as extents of Pitch
Material and LNAPL;

A ground water investigation consisting of a surface water inundation study and
hydraulic conductivity evaluation;

* A geotechnical and structural investigation of the SWL and supporting elements and
an evaluation of settlement due to capping loads;

* An evaluation of the potential for vapor generation during remedial activities; and

* A waste management evaluation.

On April 22, 2016, a meeting between representatives of the NJDEP, ExxonMobil, Kleinfelder,
Phillips 66 and the LSRP was held to update the NJDEP on the progress of the PDI activities
and to outline the plan for supplemental PDI activities that were not originally included in the PDI
Work Plan. In an electronic mail dated April 26, 2016, the NJDEP stated that a Supplemental
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PDI Work Plan was not required, and that the April 22, 2016 presentation was sufficient to
proceed with the supplemental PDI (NJDEP, 2016).

Phase Il of the PDI activities was initiated to supplement historical data for IAOC A18 and the
findings of Phase | of the PDI in support of remedial action evaluation and selection for IAOC
A18. Phase Il of the PDI activities included the following:

» Additional investigation of the extent of Pitch Material at the northern portion of the
former Pitch Disposal Area;

* Updating the LNAPL conceptual site model;

* A supplemental ground water assessment;

» Evaluation of potential beneficial use of Pitch Material as an alternative to disposal;

* A constructed wetland feasibility assessment;

» A constructability evaluation of conceptual remedial approaches with qualified
contractors;

» Supplemental geotechnical borings and numerical modeling to evaluate potential
excavation support options;

» Supplemental ground settlement modeling based on anticipated loads from
conceptual cap designs; and

* A bench-scale in-situ stabilization/solidification (ISS) treatability study.

On October 25, 2017, a meeting between representatives of the NJDEP, ExxonMobil, Phillips
66, Arcadis, Kleinfelder and the LSRP was held at the NJDEP’s office to provide a summary
of the Supplemental PDI results and to propose Pilot Program activities to address design
data gaps.

On January 24, 2018, a meeting between representatives of the NJDEP Division of Land Use
Regulation (DLUR) and Flood Hazard Group, ExxonMobil, Phillips 66, Arcadis, Kleinfelder
and the LSRP was held onsite at IAOC A18 to review permitting requirements and potential
permitting issues associated with upcoming Pilot Program activities. During this meeting, the
NJDEP DLUR indicated that a net fill of the Mudflat Area with a hardship exception could be
considered.

The results of the PDI and Supplemental PDI activities were presented in the RFSR which was
submitted to the NJDEP in August 2018. The RFSR evaluated several remedial alternatives for
the former Pitch Disposal Area and the Mudflat Area of IAOC A18 and proposed specific remedies
that, upon approval by the LSRP and the NJDEP, would be described in greater detail in a future
RAW. The NJDEP provided comments on the RFSR in a letter dated April 30, 2019 (Appendix
A). On June 18, 2019, a meeting between representatives of ExxonMobil, Phillips 66, the
LSRP, Arcadis, Kleinfelder and the NJDEP SRP and BEERA was held to review the NJDEP’s
comments on the RFSR. A written summary of the topics discussed during the meeting and
in follow-up telephone conversations between the NJDEP SRP Case Manager and the LSRP
was submitted to the NJDEP on July 25, 2019 (Appendix A). The NJDEP Case Manager
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responded to the July 25, 2019 submittal saying that the data presented to the NJDEP in the
RFSR and the June 18, 2019 meeting demonstrated the technical challenges. However, a T/
Report and Pilot Study Summary Report are supporting documents to the RFSR which are
necessary to demonstrate the technical challenges of IAOC A18. The NJDEP could not concur
that the technical challenges are sufficient to support the remedy proposed in the RFSR
without the T/ and Pilot Study Summary Reports. A written response to the NJDEP’s April 30,
2019 comments on the RFSR was submitted to the NJDEP on August 15, 2019 (Appendix
A). This T/ Report has been prepared to document the technical impracticability
considerations associated with implementing removal or treatment remedial actions in IAOC
A18. A Pilot Study Summary Report will be submitted to the NJDEP under separate cover to
document the activities conducted during the Pilot Program. A RFSR Addendum will be
submitted to address NJDEP’s comments # 3, 4, 7 and 9 from the April 30, 2019 letter which
were not addressed in the August 15, 2019 response to comments.

1.3.3 EPH Guidance Applicable to IAOC A18

The NJDEP’s EPH Guidance categorizes EPH products as follows:

e Category 1 EPH — No. 2 heating oil and diesel fuel; and

» Category 2 EPH — No 4. heating oil, No. 6 heating oil, hydraulic oil, cutting oil,
lubricating oil, crude oil, waste oil, unknown petroleum hydrocarbons, waste vehicular
crankcase oil, mineral oil, dielectric fluid, dielectric mineral oil, transformer oil, or EPH-
type discharges associated with manufactured gas plant (MGP) sites.

EPH in IAOC A18 is classified as Category 2 EPH because Pitch Material is a residue
generated from the batch distillation of crude oil and unknown petroleum hydrocarbons are
present in IAOC A18. The guidance document states that an EPH DPL for Category 2 EPH
products including crude oil is 8,000 mg/kg, which is based on an assessment of the residual
saturation concentrations for various petroleum products in medium sand, which was
determined to be a representative soil texture for most soil in New Jersey. If the applicable
default product limit is exceeded, the EPH Alternative Product Limit Calculator can be used
to calculate an IAOC-specific EPH alternative product limit. The NJDEP’s guidance document
also states that EPH product determined to be immobile can have an alternative product limit
greater than the EPH default product limit concentration but may not exceed the 30,000 mg/kg
product “ceiling limit’. Exceedances of the NJDEP EPH Category 2 DPL have been detected at
depths ranging from the ground surface to approximately 12 fbg that have not necessarily correlated
to observations of LNAPL in soil borings or monitoring wells, particularly in the Mudflat Area of IAOC
A18.

Multiple lines of evidence presented in the RFSR have demonstrated that EPH concentrations
in soil that exceed the NJDEP EPH Category 2 DLP do not necessarily correspond to
occurrences of free product in soil or ground water, and Pitch Material and LNAPL present in
IAOC A18 have been determined to be functionally immobile (Kleinfelder, 2018b). Therefore,
for the purposes of this Tl Report, it is assumed that EPH soil concentrations exceeding the
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30,000 mg/kg product “ceiling limit” are considered free product that require remediation in
accordance with the TRSR (NJDEP, 2018b) and the NJDEP’s EPH Guidance. Containment
of free product can only be considered where removal or treatment of free product is not
practicable. An IAOC-specific EPH alternative product limit may be calculated and presented
in a future submittal, if warranted.

14 Receptors

The surface water bodies, and the ecological communities that may be supported by them, in
and adjacent to IAOC A18 are considered the receptors that remedial actions are intended to
protect. These water bodies include Morses Creek and the Poly Ditch. The Poly Ditch flows
into Morses Creek toward the eastern side of IAOC A18. Morses Creek, in turn, flows into the
Arthur Kill at the eastern boundary of the BRC.

For occupational settings where persons are in a working situation (e.g., workplaces where
workers are handling hazardous chemicals, manufacturing facilities using substances similar
to or different from those in the subsurface contamination, as well as other workplaces, such
as administrative and other office buildings where chemicals are not routinely handled in daily
activities), the OSHA and USEPA have agreed that OSHA generally will take the lead role in
addressing occupational exposures (USEPA, 2003). The BRC is an active industrial complex
with petroleum refining and chemical manufacturing operations. Site operations are covered
by occupational regulations established by the Federal Department of Labor and OSHA. It
has been conveyed to ExxonMobil that the business entities within the BRC regularly monitor
their workers and contractors in accordance with OSHA requirements.

1.5 Report Organization

This T/ Report is organized as follows:

Section 1 includes the purpose and scope of the report and general background
information regarding the BRC and IAOC A18.

Section 2 presents an overview of the Conceptual Site Model for IAOC A18 and a
review of the remedial alternatives evaluation and remedy selection presented in the

RFSR.

Section 3 presents a detailed review of the technical impracticability associated with
implementing removal or treatment remedial actions at IAOC A18.

Section 4 includes a schedule for implementation of remedial actions for IAOC A18.

Section 5 lists references.
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2 REVISED FEASIBILITY STUDY REPORT OVERVIEW

The RFSR (Kleinfelder, 2018b) presented a detailed site history, regulatory background,
description of the applicable remedial standards applied to IAOC A18, description of the media
of concern, summaries and results of PDI and Supplemental PDI activities, a conceptual site
model, remedial alternatives evaluation and selection for the former Pitch Disposal Area, the
Mudflat Area and IAOC ground water. Because the conceptual site model, remedial
alternatives evaluation, and selected portions of the RFSR are the focus of the NJDEP’s
comments in the April 30, 2019 letter and are technical impracticability considerations,
summaries of these sections of the RFSR are included below. Section 2.1 presents an
overview of the conceptual site model. Section 2.2 summarizes the soil and ground water
remedial action alternatives identified and evaluated in the RFSR. Section 2.3 describes the
remedy selected based on the results of the remedial action alternatives analysis.

2.1 Conceptual Site Model

Below is a summary of the Conceptual Site Model presented in the RFSR. The summary of
the CSM is presented here to support the determination that removal or treatment of Pitch
Material and impacted soil in IAOC A18 is technically impracticable.

2.1.1 Nature and Extent of Pitch Material

Pitch or Pitch Material is a low-volatility, dark viscous material (similar in composition to
asphalt), containing a high percent of inert material (typically has >80% solids content), formed
as a residue in the batch distillation of petroleum, and refers to materials that have been
disposed in the former Pitch Disposal Area located in the northern portion of IAOC A18. As
indicated in the NJDEP-approved ERIR (TRC, 2014a) and Ecological Remedial Investigation
Report Addendum (ERIRA; TRC, 2014b), Pitch Material is not mobile in the subsurface (TRC,
2014a and b). Displacement of Pitch Material at the ground surface as a result of force applied
nearby has been observed. Outward displacement of Pitch Material has been observed
following construction of the flood berm on the southern side of the former ERB area and
following construction of the temporary access road during Pilot Program activities in 2018
and 2019.

The portion of IAOC A18 east of the Poly Ditch is constrained by the Poly Ditch, Morses Creek,
the SWL, and the Crude Oil Boat Lines (Figure 3). This area was thought to not be impacted
by Pitch Material due to:

» The presence of the Poly Ditch prior to 1940 (as shown in historical aerial photographs);
and

» Construction of the pipelines and initiation of disposal practices of the Pitch Material in
the 1940s (Geraghty & Miller, 1993).
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During the period of September 2015 through September 2018, soil borings were advanced
to refine the extent of Pitch Material in IAOC A18, to evaluate whether Pitch Material had been
deposited in the area east of the Poly Ditch and to collect soil and Pitch Material samples for
laboratory analyses. The results of the soil sampling events conducted during this period
were detailed in the RFSR, and are summarized as follows:

 The southern, eastern and western extents of Pitch Material were refined and Pitch
Material was determined to be present to the northern boundary of IAOC A18.

» Pitch Material was not observed in soil borings advanced to the east of the Poly Ditch,
which confirmed that the area of IAOC A18 located east of the Poly Ditch had not been
subjected to Pitch Material disposal practices.

» Hydraulic conductivity values for the Pitch Material and subsurface soil in this area
reported in the July 2014 FSR ranged from 1.8 x 107 to 8.1 x 107 cm/sec. Based on
this range in hydraulic conductivity, Pitch Material is immobile in the subsurface. During
the hot summer months, it can become more pliable, but remains highly viscous.

» Pitch Material contains hydrocarbons that are consistent with a slightly weathered
crude oil material or possibly a heavy gas oil product, and has a different composition
than LNAPL detected in monitoring wells in the former Pitch Disposal Area, which
indicates that Pitch Material is not the source of LNAPL detected in IAOC A18.

» At least a portion of the Pitch Material would be classified as characteristic
hazardous waste for waste management and disposal purposes based on waste
classification sample results. Because Pitch Material is present in sporadic non-
contiguous deposits throughout the surficial soil of the Mudflat Area, at least a
portion of Mudflat Area soil could also be classified as characteristic hazardous
waste for waste management and disposal purposes.

The lateral extent of Pitch Material based on visual observations during historical RI activities,
as well as PDI, Supplemental PDI and Pilot Program soil borings are shown on Figure 5.

2.1.2 Surficial and Subsurface Lithology

A summary of surficial and subsurface lithology in IAOC A18 based on historical investigation,
PDI and Supplemental PDI activities presented in the RFSR is included below:

» Ground surface elevations in IAOC A18 decrease from approximately 10 feet above
mean sea level (msl) at the northern end (near the former ERB/HEC pad/IRPL areas)
to approximately 3 feet above msl at the southern end (the Mudflat Area).

» Pitch Material has been detected at thicknesses up to approximately 8 feet in the
western portion of the former Pitch Disposal Area, and decreases to less than 1 foot
toward the eastern side.

* Pitch Material has been observed as sporadic, non-contiguous deposits, usually at the
surface, within the Mudflat Area.

» Pitch Material is present beneath active refinery infrastructure (the SWL and IRPL).

» Pitch Material in the former Pitch Disposal Area and soil in the Mudflat Area are
underlain by meadow mat. Meadow mat thickness generally increases from
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approximately 1 foot at the northern end of IAOC A18 (near the former ERB/HEC
pad/IRPL areas) to approximately 10 feet at the southern end (the Mudflat Area).

* Below the meadow mat is a layer of alluvial deposits which generally increase in
thickness from approximately 2 to 3 feet at the southern end of IAOC A18 (the Mudflat
Area) to approximately 15 feet at the northern end (near the former ERB/HEC
pad/IRPL areas).

» Alluvial deposits are underlain by glacial till which consists of reddish-brown silt and
clay. The top of the glacial till layer is at an elevation of approximately -10 feet below
msl.

2.1.3 Soil Exceedances

A summary of historical soil investigation activities, PDI and Supplemental PDI activities
presented in the RFSR is included below:

* Analytical results of soil samples collected from IAOC A18 (historical Rl activities, PDI,
Supplemental PDI and Pilot Program) have been compared to the NJDEP Soll
Remediation Standards (SRS) or Ecological Screening Criteria (ESC) depending on
their locations relative to wetlands and transition zones. Laboratory analytical data
indicated that various VOCs, semi-volatile organic compounds (SVOCs), metals and
pesticide compounds have exceeded the NJDEP SRS and/or ESC in soil samples
collected from both the former Pitch Disposal and Mudflat Areas of IAOC A18. Figures
showing the location of exceedances of the applicable NJDEP SRS or ESC detected
in historical soil samples will be included in the RFSR Addendum.

» EPH concentrations have exceeded the NJDEP Category 2 EPH DPL of 8,000 mg/kg
which applies to crude oil and unknown petroleum products, and the ceiling limit of
30,000 mg/kg as specified in the NJDEP Evaluation of Extractable Petroleum
Hydrocarbons in Soil Technical Guidance (NJDEP, 2019) in soil samples collected
from the former Pitch Disposal Area, Mudflat Area and the area of IAOC A18 to the
east of the Poly Ditch. Exceedances of the NJDEP Category 2 EPH DPL (8,000
mg/kg) and ceiling limit (30,000 mg/kg) are shown on Figure 5. As stated in Section
1.3.3, for the purposes of this Tl Report, it is assumed that soils exceeding the 30,000
mg/kg and are considered free product that are required to be remediated in
accordance with the TRSR (NJDEP, 2018b) and the Evaluation of Extractable
Petroleum Hydrocarbons in Soil Technical Guidance (NJDEP, 2019).

2.1.4 LNAPL Conceptual Site Model

LNAPL has been detected in IAOC A18. A summary of historical investigation activities,
PDI and Supplemental PDI activities pertaining to LNAPL which were detailed in the RFSR,
and summarized below:

* LNAPL was not detected in monitoring wells located in IAOC A18 prior to December
2013. LNAPL was first observed at GMW-650 (0.26 ft) located in the former Pitch
Disposal Area south of the SWL in December 2013 and GMW-211R (0.02 ft) located
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in the former Pitch Disposal Area north of the SWL in April 2014 (Figure 5 — grid cell
B1).

LNAPL was subsequently detected in five monitoring wells in IAOC A18. LNAPL has
primarily been detected in monitoring wells installed within the former Pitch Disposal
Area.

The only monitoring well in the Mudflat Area that has contained LNAPL is GMW-749
which was installed during Pilot Program activities in December 2018. LNAPL has
also been detected in GMW-229 which is located in IAOC A17, to the north of the
former Pitch Disposal Area.

The maximum historical LNAPL thicknesses in monitoring wells located in IAOC A18,
and GMW-229 in IAOC A17 is as follows:

LNAPL .
o . Figure 5
Monitoring Well Thickness Date .
Grid Cell
(feet)

GMW-211R 4.89 October 17, 2016 B2
(abandoned)

GMW-229 0.14 November 3, 2016 and B2

February 16, 2018

GMW-650 0.26 December 1, 2013 B1
GMW-688 3.59 October 28, 2016 B2
(abandoned)

GMW-689 0.03 June 27, 2017 B2
GMW-690 0.26 November 17, 2017 B2
GMW-691 3.13 November 7, 2017 B2
GMW-692 0.49 September 22, 2017 B2
GMW-748 0.84 March 29, 2019 B1
GMW-749 0.08 June 5, 2019 B2
L-16A 0.31 March 1, 2013 B1

(Reported in FSR; TRC, 2014d)

While the specific source of LNAPL in IAOC A18 remains unknown, samples of LNAPL
from GMW-650 and GMW-211R do not appear to be from the same source.
Although the results of the chromatographic fingerprinting analyses indicated that
LNAPL and Pitch Material were similar in composition, the source of LNAPL in
monitoring wells in IAOC A18, and GMW-229 in IAOC A17, has not been determined.
Minor amounts of automotive gasoline have been detected in LNAPL samples from
GMW-650 and GMW-211R. A possible explanation for the presence of minor
amounts of automotive gasoline in these samples could be flooding caused by
Superstorm Sandy in October 2012, which may have allowed gasoline or other refined
petroleum product to be transported to IAOC A18.

The LNAPL saturation profile data collected during Supplemental PDI activities
indicates that LNAPL saturations are highest (16.0% to 45.9% of pore volume [pv])
in the intervals containing Pitch Material and decreased with depth beneath the Pitch
Material (<0.1 to 9% pv).
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* LNAPL detected in GMW-749 is not believed to be the result of LNAPL migration from
the former Pitch Disposal Area. Rather LNAPL is believed to be present in GMW-749
as a result of forces applied to the subsurface by the installation of the temporary
access road during the Pilot Program. Residual LNAPL may have already been
present in the area of GMW-749, likely within the meadow mat layer, but was immobile
under the forces present in the subsurface prior to the start of the Pilot Program. When
the temporary access road was constructed, compression of the underlying strata
resulted in localized displacement of LNAPL as evidenced by the LNAPL detections
in GMW-749 beginning approximately 6 months after installation of this well. It should
be noted that LNAPL has not been detected in GMW-138 which is located adjacent to
the Poly Ditch, at the eastern end of the temporary access road near GMW-749
indicating that LNAPL is not migrating to the Poly Ditch.

2.1.5 Ground Water to Surface Water Migration Pathway

Ground water investigation activities have included ground water sampling, hydraulic
conductivity evaluation and metals speciation modeling. A summary of historical ground water
and surface water investigation activities, PDI and Supplemental PDI activities presented in
the RFSR is included below:

* Ground water sampling has been conducted at IAOC A18 since 1993. Analytical
results of the ground water samples were compared to the NJDEP Class II-A GWRS,
site-specific Class IlI-B GWQC or ESC depending on their locations relative to the
Class II-A GWRS /Class 1lI-B GWQC boundary and surface water bodies. Various
VOCs, SVOCs and metals exceeded the applicable NJDEP Class II-A GWRS, site-
specific Class 11I-B GWQC or ESC.

» Hydraulic conductivity evaluations consisted of rising and falling head permeability
(slug) testing conducted on monitoring wells GMW-686 and GW-687 in the Mudflat
Area and GMW-689 and GMW-690 in the former Pitch Disposal Area of IAOC A18.
The hydraulic conductivity values for GMW-689 (0.1 feet per day) and GMW-690 (0.7
feet per day) which are screened in intervals containing Pitch Material, silty clay, sandy
silt and fill material are lower than those of GMW-686 (1.1 feet per day) and GMW-687
(1.5 feet per day) which are partially screened in the highly permeable peat/meadow
mat layer.

Lead and arsenic concentrations in ground water in IAOC A18 have historically exceeded
the NJDEP Class II-A GWRS and site-specific Class IlII-B GWQC. The results of a
simulated reactive geochemical transport model indicated that arsenic and lead in ground
water remain in the dissolved aqueous state and do not precipitate as ground water
approaches Morses Creek.

2.1.6 Surface Water Inundation

A summary of surface water inundation in IAOC A18 is included below:
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« Morses Creek forms the southwestern, southern and southeastern boundaries of
IAOC A18.

* Morses Creek is a tidal water body from No. 1 Dam to the confluence with the Arthur
Kill. No. 1 Dam is the head of tide for the BRC. Morses Creek is tidally-influenced but
not considered a tidal water body upstream of No. 1 Dam, including adjacent to IAOC
A18.

» As the tidal elevation rises in the Arthur Kill, surface water discharge from Morses
Creek at No. 1 Dam is restricted influencing the surface water elevation of Morses
Creek and the Poly Ditch.

» Surface water inundates the Mudflat Area of IAOC A18 surface twice a day during half
of the lunar cycle during the periods of restricted surface water flow.

Details of the surface water inundation evaluation were presented in the RFSR (Kleinfelder,
2018b). The effects of surface water inundation on construction and remediation activities in
IAOC A18 is discussed in Section 3.2.3.

2.2 Remedial Alternatives Evaluation

The RFSR (Kleinfelder, 2018b) presented evaluations of the remedial action alternatives for
the former Pitch Disposal Area, the Mudflat Area and Site ground water. A summary of the
remedial alternatives evaluation presented in the RFSR is included in the following
subsections.

2.2.1 Screening of General Remedial Strategies and Technologies

The following general remedial strategies and technologies were evaluated for potential
implementation to address soil and ground water impacts at IAOC A18:

* MNA;
» Excavation (using conventional construction, amphibious and dredging equipment)
options including:
o Full-scale excavation of all Pitch Material and EPH concentrations exceeding
the NJDEP Category 2 EPH DPL; and
o Limited excavation (removal of approximately 2 feet of Pitch Material, Mudflat
Area soils and sediment);
» Capping systems including:
o Impermeable cap; and
o Reactive cap;
» Perimeter isolation/treatment including:
o Slurry wall;
o Sheet pile wall; and/or
o Passive reactive barrier; and
* In-situ treatment including:
o Solidification; and
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o Stabilization.

Each of these general remedial strategies and technologies were assembled into technology
process options, as indicated in Table 1 and described in the following section.

2.2.2 Evaluation of Remedial Technology and Process Options

The general remedial strategies and technologies presented in the prior section were
assembled into the following eleven (11) remedial technology and process options for
evaluation:

* Long-term monitoring and release response;

» Excavation and off-site disposal of impacted materials using conventional construction
equipment, amphibious equipment or dredging equipment;

» Reactive cap installation;

* Impermeable cap installation;

* Slurry wall installation;

» Sheet pile wall installation;

» Passive reactive barrier installation;

* In-situ solidification; and

* In-situ stabilization.

As indicated on Table 1, each of these remedial technology and process options were
evaluated based on the following:

» Regulatory compliance (Compliance with RCRA CMS [USEPA, 2003] and the TRSR
[N.J.A.C. 7:26E-5.1; NJDEP, 2018b], as well as permitting considerations) and
effectiveness of remedial strategy to remove, treat or contain impacted media;

Constructability/site access/feasibility;

» Waste transport and disposal;

» Impacts on refinery infrastructure (Pipelines including the SWL, Crude Oil Boat Lines

and IRPL);

* Long-term operations and maintenance;

The ability of the technology process option to satisfy each of the above-listed criteria;
and

» The anticipated performance of the technology process option relative to the other

potential technology process options.

The results of the prior evaluations of the soil and ground water remedial action alternatives
presented in Sections 3 and 4 of the July 2014 FSR (TRC, 2014d) and the various pre-design
investigations presented in the RFSR (Kleinfelder, 2018b) were taken into consideration when
preparing the evaluation of the technology process options presented in Table 1.
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As presented in the RFSR, none of the evaluated technology process options listed in Table
1 can be implemented as stand-alone remedial action alternatives. However, certain
technology process options (i.e., limited excavation of Pitch Material and Mudflat Area soils;
impermeable cap installation; and sheet pile wall installation) can be combined to form
comprehensive remedial action alternatives to address soil and ground water impacts at IAOC
A18, as described in the following section.

2.2.3 Detailed Evaluation of Comprehensive Remedial Action Alternatives

Based on the information provided in Sections 2.2.1 and 2.2.2, the retained technology
process options were assembled into two comprehensive remedial action alternatives to
address soil and ground water impacts associated with IAOC A18.

» Alternative 1 — Limited surface excavation of Pitch Material and Mudflat Area soils,
perimeter sheet pile wall installation, and reactive cap installation; and
« Alternative 2 - Perimeter sheet pile wall installation and impermeable cap installation.

A No Action alternative along with the two remedial action alternatives listed above were
evaluated using the criteria listed in Section 2.2.2.

In addition to any remedial action implemented at IAOC A18, the BRC will be deed restricted
to limit future uses of the BRC property to only non-residential uses. Therefore, a site-wide
institutional control (Deed Notice) which includes IAOC A18 was filed with Union County on
December 18, 2019. Also, a ground water CEA for the entire BRC site (including IAOC A18)
was included with the SSWRIR (TRC, 2014c) and as required by N.J.A.C. 7:26E-8 (NJDEP,
2018b) to serve as an institutional control by providing notice that ground water does not meet
the NJDEP Class II-A GWQS or site-specific Class llI-B GWQC. The site-wide CEA was
approved by the NJDEP on July 22, 2015. This approach is consistent with the Road Map
(Kleinfelder, 2018a). Additional institutional controls such as the public notification (inform
local officials and property owners, publish information in local newspapers, post signs, etc.)
have been completed for the BRC and will be updated and continued as appropriate prior to
and during the implementation of the selected remedial action.

2.2.3.1 No Action Alternative

The "no action" alternative serves as the baseline for comparison with other alternatives. In
this alternative, no action is taken so impacts remain without any treatment, control or
monitoring. The Remedial Action Objectives are not achieved with this alternative, and thus
this alternative is removed from consideration and no additional discussion is provided.

2232 Alternative 1 - Limited surface excavation of Pitch Material and Mudflat
Area soils, perimeter sheet pile wall installation, and reactive cap installation

This alternative would include the following elements:
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» Installation of a steel sheet pile wall along the Poly Ditch and around most of the
perimeter of the land surface of IAOC A18;

» Limited excavation (up to approximately 2 fbg) of Pitch Material and Mudflat Area soils
to accommodate installation of capping materials; and

» Installation of a reactive cap consisting of sorbent media (e.g. organo-clay or carbon)
underlying imported, clean soil materials and wetland plantings.

Installation of a steel sheet pile wall around most or the entire perimeter of IAOC A18 would be
performed to provide a physical barrier to isolate impacted ground water and potential LNAPL.
Steel sheet pile walls are a full-scale technology that have been used for decades as hydraulic
containment solutions. Due to some of the logistical concerns described below (i.e. sensitive
infrastructure), this option may be paired with a hydraulic control system (i.e., a pumping well
network) to ensure containment of impacted ground water. Such a system would ensure that
the impacted ground water is effectively contained within the IAOC boundary so the potential
to continue to impact the surrounding environment is reduced and human/ecological exposure
is removed. Additional data collection and modeling to support the design of such a hydraulic
control system is currently ongoing. As the focus of this technology is to isolate impacted
ground water, the contaminant mass would only be reduced as the contaminants in the ground
water migrate towards the hydraulic control system, which would route extracted ground water
to a treatment system and/or the BRC’'s WWTP.

Due to the presence of the extensive existing infrastructure (IRPL, SWL, and Crude Oil Boat
Lines), it will not be possible to install continuous steel sheeting around the entire perimeter
of IAOC A18. As a result, gaps in the steel sheet pile wall could be addressed either by jet
grouting (or similar technology) or through the use of ground water extraction wells.
Concurrently with the Pilot Program investigations, modeling of IAOC A18 ground water will
be performed to determine whether: (1) perimeter isolation along or south of the IRPL is
required or if such sheeting can be installed along Morses Creek, with ground water managed
using extraction wells to prevent flow around the ends of the sheets; and (2) ground water
flow through gaps in the steel sheet pile wall beneath refinery infrastructure (i.e., IRPL, SWL,
Crude Oil Boat Lines) can be managed using extraction wells or if an alternate perimeter
isolation technology (e.g., jet grout or similar) is required. The results of such modeling will
be incorporated into the conceptual design of the selected remedial action alternative to be
provided in the forthcoming RAW.

It is currently anticipated that the perimeter steel sheeting will be installed a few feet above
existing grade to limit the periodic inundation of the Mudflat Area during construction. Gaps
in the steel sheet pile walls could be managed using a combination of above ground diversion
structures (e.g., sand bags, earthen berms, temporary dams) supplemented with collection
sumps and pumps. At the end of the remediation activities, the tops of the perimeter steel
sheets may be modified or adjusted so that they are equivalent to the final surface elevation
of the installed cap materials (following any associated consolidation).
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Limited excavation of Pitch Material and Mudflat Area soils (up to approximately 2 fbg) would
be performed for this alternative to accommodate the installation of a reactive cap. Additional
Pitch Material could be removed as part of the optimization of the design for the capping system
based on certain considerations including grading of the materials under the cap; potential
removal of underlying materials to achieve the desired final surface elevation after cap
placement (taking into consideration potential consolidation); final surface elevation/grading
of cap; and thickness of capping materials. Finally, all excavated materials would be subject
to offsite disposal at appropriate disposal facilities based on waste classification and waste
facility permits/approvals and would be carried out in accordance with all applicable regulatory,
ExxonMobil, and Phillips 66 requirements.

It is also anticipated that excavation of Pitch Material and Mudflat Area soils would require the
construction of temporary stockpiles elsewhere within the BRC to perform dewatering and/or
potential amendment of the excavated materials to reduce water content and make the
excavated materials suitable for transportation to an appropriate offsite disposal facility. It is
anticipated that any recovered liquids would be collected and routed to the onsite water
treatment facility owned and operated by Phillips 66.

Capping is a non-removal remediation technique that involves leaving the impacted soil or
waste in-place and placing capping components over top to prevent potential direct contact
and migration of contaminants. As noted previously, Pitch Material is highly viscous and
considered to be relatively immobile (Section 2.1.1). In addition to capping, this proposed
remedy also includes an institutional control (i.e., Deed Notice) to regulate use of IAOC A18
in areas outside of the wetlands and transition zones. The wetlands and transition areas are
subject to the NJDEP's land use regulations and requirements, which would be factored into
the design of the capping system. Although the results of the LNAPL evaluation summarized
in Section 2.1.3 indicated limited LNAPL mobility and that previous LNAPL recovery activities
described in the RFSR had effectively reduced the presence of recoverable LNAPL in the
former Pitch Disposal Area, this alternative would include reactive capping materials to limit
the potential for upward displacement of LNAPL during consolidation of the Pitch Material
and/or Mudflat Area soils following installation of the capping components.

Finally, with regard to cap construction, the July 2014 FSR (TRC, 2014d) indicated that the
site setting should be considered in the selection of the type of cap to be installed. Such a
cap would ideally be consistent and supportive of the ecosystem of the site (i.e., most of IAOC
A18 is designated as wetlands and transition areas). A reactive cap would mitigate the risk
associated with direct contact to Pitch Material and or upward migration of contaminants, while
providing an alternative that lends itself to the ecological setting. Under such an approach, a
reactive cap could include the following components:

» Sorbent media layer (e.g. organo-clay, carbon, etc.);
» Alternate capping technologies (e.g. spray-applied liner or similar materials) installed
beneath refinery infrastructure and/or around structural supports; and
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» Clean imported surface cover materials equipped with wetland plantings.

Installation of a steel sheet pile perimeter wall (as supplemented with other isolation
technologies or extraction pumping wells at gaps in the wall) would be effective in preventing
contaminated ground water and LNAPL from migrating to surface water bodies, thereby
reducing the risk to human health and the environment. Excavation of any impacted materials
to install a surface cap would result in removal of some source material, which reduces
potential contaminant migration, prevents potential human and ecological exposure to the
removed material and reduces contaminant mass/toxicity which could provide limited
improvement for long-term site management requirements. Installation of a reactive cap
would protect human health and the environment by preventing direct contact with underlying
impacted materials (i.e., Pitch Material and Mudflat Area soils), and preventing vertical
migration of impacted ground water and LNAPL during consolidation of the Pitch Material
and/or Mudflat Area soils following installation of the capping components. Additionally, this
would provide a clean surface cover for wetland plantings to establish/re-establish wetland
characteristics for this area.

For the reasons described above (i.e., preventing migration of impacted material and ground
water, preventing direct contact to impacted media, and providing limited source material
removal) this alternative is considered to meet the Remedial Action Objectives established for
IAOC A18.

As indicated in the TRSR (N.J.A.C. 7:26E-5.1) and the Road Map (Kleinfelder, 2018), the use
of green and sustainable practices during remedial action implementation is intended to
improve the overall sustainability of the BRC site remediation. Such practices and
technologies are, for example, less disruptive to the environment, generate less waste, increase
reuse and recycling, and emit fewer pollutants including greenhouse gases to the atmosphere.
The selected remedial alternative could offer environmental benefits such as: reduced waste
generation and transportation to appropriate offsite disposal facilities; reduced energy
consumption and use of heavy equipment; and use of native vegetation requiring little or no
irrigation to restore the area as a tidally-influenced wetland. Therefore, this remedial action
alternative is considered to be more sustainable than a full-scale excavation alternative due to
the short-term impacts associated with excavating all impacted materials and the extensive
material dewatering, handling, and transportation requirements associated with removing the
impacted materials for transportation to an off-site disposal facility.

2.2.3.3 Alternative 2 - Perimeter sheet pile wall installation and impermeable
cap installation

This alternative would include the same elements as Alternative 1 (Section 2.2.3.2) with the
following two exceptions:

» Limited excavation of Pitch Material and/or Mudflat Area soils would only be performed

as necessary based on the design for the construction of the cap (i.e., to account for
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potential grading, drainage, and/or flood storage considerations) and/or as needed to
lower the existing surface grade where Pitch Material or Mudflat Area soils are
contacting the SWL; and

» The reactive cap contemplated in Alternative 1 would be replaced by an impermeable
cap (featuring different materials of construction) that is essentially installed on top of
the existing Pitch Material and Mudflat Area soils, with the underlying materials allowed
to consolidate under the weight of the constructed cap materials.

Both Alternative 1 and Alternative 2 would have similar logistical considerations, with the
following exceptions. First, given the elimination or reduction in the quantity of material
excavation associated with this alternative, the need for and/or size of a temporary stockpile
and dewatering area would be evaluated based upon the actual volume of Pitch Material
and/or Mudflat Area soils subject to excavation identified during the design of the remedial
alternative. Second, the impermeable cap would include slightly different cap components
than a reactive cap. Such an impermeable cap could include the following components:

» Cushion geotextile fabric layer;

» Impermeable geosynthetics layer (e.g., linear, low-density polyethylene liner);

* Drainage composite layer;

» High permeability collection features for potentially mobile Pitch Material, LNAPL,
and/or off-gas;

» Alternate capping technologies (e.g. spray-applied membrane liner, or similar
materials) installed beneath sensitive infrastructure and/or around structural supports;
and

* Vegetative cover equipped with wetland plantings.

The benefits for Alternative 2 are nearly identical to Alternative 1 (see Section 2.2.3.2), with
the exception that Alternative 2 would require less source material removal for cap installation.

The limitations/challenges for Alternative 2 are essentially the same as Alternative 1 (see
Section 2.2.3.2). However, certain limitations/challenges associated with the excavation of
impacted materials (e.g., material staging/dewatering requirements, temporary material
stockpiles, volume of water treatment) could see a corresponding reduction, as impacted
material excavation activities are reduced or eliminated. In addition, any increase in the final
surface elevation of the Mudflat Area associated with the installation of capping materials on
top of existing grade to restore the area as a tidally-influenced wetland will need to account
for potential impacts to the floodway for Morses Creek and the Poly Ditch (i.e. could require a
hardship exemption). An evaluation of the feasibility of restoring the area as a tidally-
influenced wetland is ongoing and the results will be incorporated into the remedial design
and presented in the forthcoming RAW.
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2.3 Proposed Remedial Alternative for IAOC A18

Of the two remedial alternatives presented in Section 2.2.3, Alternative 2 (perimeter sheet
pile wall installation and impermeable cap installation) is the proposed remedial alternative for
IAOC A18. Conceptual drawings of the selected remedial alternative, which were presented
in the RFSR, are provided as Figures 6 and 7. A hydraulic control system is an element of
the proposed remedial action. This system is intended to prevent mounding of groundwater
upgradient of the hydraulic barrier wall and prevent migration of LNAPL and dissolved
contaminants in groundwater to the surface water bodies through gaps in the barrier wall at
utility crossings. Capping and containment of contaminants are proven remediation
technologies that are consistent with the RCRA CMS (USEPA, 2003), the TRSR (N.J.A.C.
7:26E-5.1; NJDEP, 2018b) and the NJDEP-approved Road Map (Kleinfelder, 2018a). This
alternative offers the following advantages over other alternatives evaluated for IAOC A18:

» This alternative poses less impact to the refinery operations than an alternative
involving limited surface excavation, as such an alternative would generate more
waste, and therefore would require more space for waste handling and more traffic
within the refinery to transport such materials.

» There is less risk of damage to critical refinery infrastructure. The amount of material
to be removed is limited to the amount required for the capping system installation.
Decreasing the amount of material removed near the SWL, Crude Oil Boat Lines and
IRPL decreases the risk of failure from deflection of the supporting timber piles.

* Because of the buffer zones that would be required for excavating around refinery
infrastructure, some amount of impacted material (Pitch Material and Mudflat Area
soils) would need to remain in-place. A capping alternative (i.e. alternative capping
technology) can be implemented adjacent to and beneath the refinery infrastructure to
prevent exposure of human and ecological receptors to contaminated materials.

* Because this alternative requires only minimal material removal, worker exposure to
contaminants through inhalation or direct contact is minimal compared to the
alternative that involves limited surface excavation.

* Animpermeable cap was selected over the reactive cap for the following reasons:

o An impermeable cap can be installed over existing grade with limited
excavation. A reactive cap would require more material to be removed, and
thus generate more waste.

o An impermeable cap would require less water management than a reactive
cap due to limited infiltration from precipitation or from surface water inundation
of the Mudflat Area.

o An impermeable cap would help limit migration of impacted ground water
(along with perimeter containment and hydraulic control system).

o An impermeable cap would have no ongoing operation and maintenance
(O&M) of reactive media. O&M of a reactive cap could be challenging and
costly. Additionally, mobilization of LNAPL during cap consolidation could
rapidly exhaust the reactive media.

20203020.001A/HAM20R 108386 32 December 9, 2020
© 2020 Kleinfelder



Vegetation has been proposed as a means of stabilizing the impermeable cap. A pilot study
was conducted to evaluate whether wetland vegetation can be established in cover soils
placed over the impermeable cap. The results of the pilot study indicate that establishment
of wetland vegetative growth to stabilize the impermeable cap is contingent upon raising the
ground surface elevation. A key design parameter of sustainable vegetative growth is
elevation and a key component of the pilot study was to establish the optimal elevation for
wetland vegetative growth. The specific elevation range at which wetland plantings thrive is
currently being evaluated and will be incorporated into a RAW and final design.
The NJDEP DLUR indicated during an onsite permit pre-application meeting on January 24,
2018 that a net fillof the Mudflat Areawith a hardship exception could be
considered. Floodway modeling of the Poly Ditch and Morses Creek is also ongoing to
understand the flood impacts related to the placement of fill material within the Mudflat Area.
Enhancement of the existing Mudflat Area as a vegetated salt marsh and applying the wetland
restoration credits to another remediation project at the BRC was considered, but determined
to be a less desirable approach because this would require a deed restriction specifically for
IAOC A18.

Each element of the proposed remedial action will be monitored for effectiveness at meeting
the remedial objectives of isolating Pitch Material, LNAPL, adsorbed-phase contaminants and
dissolved-phase contaminants from receptors. In addition to these remedial actions proposed
in the RFSR (Kleinfelder, 2018b), institutional controls including a deed notice and CEA will
be implemented for IAOC A18.

The Pilot Program investigations include the testing of a variety of capping configurations
installed at various elevations (i.e., with and without material excavation) to evaluate
performance of the various cap materials, consolidation of the underlying materials, and the
survivability of various potential wetland plantings. The results of these investigations will be
provided in the forthcoming Pilot Study Summary Report and will be incorporated into the
conceptual design of the selected remedial action alternative to be provided in the RAW.
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3 TECHNICAL IMPRACTICABILITY EVALUATION

This section details the applicability of NJDEP regulations and guidance as well as technical
impracticability considerations for removal or treatment remedial action alternatives for IAOC
A18.

3.1 Applicability of NJDEP Regulations and Guidance

This section provides an overview of regulations and guidance that are applicable to a
technical impracticability determination and the associated justification or rationale for how
that regulation or guidance applies to IAOC A18. Further, a description of previous
interactions and direction from the NJDEP is provided to support the technical impracticability
determination. The regulations and guidance and associated site-specific applicability
presented in this section includes:

*  NJDEP’s April 30, 2019 letter regarding the RFSR;

» NJDEP’s Evaluation of Extractable Petroleum Hydrocarbons in Soil Technical
Guidance (NJDEP, 2019); and

» USEPA Office of Solid Waste and Emergency Response Directive 9234.2-25 as
referenced in the NJDEP’s Technical Impracticability Guidance for Groundwater
(NJDEP, 2013c).

3.1.1  NJDEP’s April 30, 2019 RFSR Comment Letter
The letter states the following:

The Department specifies that 30,000 mg/kg is the ceiling concentration for
capping activities for soil (maximum ceiling number in the EPH calculator,
when using the grain size). The elevated levels above 30,000 mg/kg EPH
shall be removed to comply with N.J.A.C. 7:26E-5.1(e). The removal of high
concentration of free product was not evaluated in the report. If it is not
practicable, a technical impracticability report shall be submitted as indicated
in the Protocol for Addressing Extractable Petroleum Hydrocarbon guidance
document.

Site-specific Applicability

EPH concentrations in soil have exceeded the NJDEP’s ceiling concentration of 30,000 mg/kg
at the locations shown on Figure 5 within the Former Pitch Disposal Area, Mudflat Area and
the area east of the Poly Ditch in IAOC A18. Pitch Material in IAOC A18, which is considered
to be free product, is primarily located in the former Pitch Disposal Area at the northwestern
portion of the IAOC, but has also been observed as sporadic non-contiguous deposits,
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occasionally at the surface, within the Mudflat Area. Exceedances of the NJDEP EPH Category
2 DPL have been detected at depths ranging from the ground surface to approximately 12 fbg.

3.1.2 NJDEP’s Evaluation of Extractable Petroleum Hydrocarbons in Soil
Technical Guidance

Section 4.2.2 of the NJDEP’s EPH Guidance states the following:

The Department recognizes that compliance with the EPH product limit
may be impracticable for meeting the requirement at N.J.A.C. 7:26E-5.1(¢e)
to treat or remove free product and residual product at large or complex
non-residential sites. For purposes of this technical guidance, large sites
would consist of refineries and petroleum storage facilities that extend over
multiple acres with multiple AOCs. An example of a complex site is a MGP
site. Typically, these large and complex sites also involve:

 Impacts to ground water or surface water;

* a potential for vapor intrusion or ecological risk;
* off-site migration of EPH product; or

* an active facility with continuing operations.

Site-specific Applicability

The BRC is a large, active refinery and petroleum storage facility consistent with the
description included in the NJDEP’s EPH Guidance. The BRC is approximately 1,300 acres,
while IAOC A18 is approximately 16 acres. Impacts to ground water and surface water have
been documented at the BRC, including in and around IAOC A18. While vapor intrusion is
not a concern for IAOC A18, vapors and nuisance odors are generated when removing Pitch
Material and impacted soils. Additionally, ecological risk is a concern. IAOC A18 is located
adjacent to a surface water body and much of this area is mapped as a wetland. Offsite
migration of LNAPL is not generally a concern for IAOC A18 as LNAPL has been
demonstrated to be functionally immobile in the subsurface (Kleinfelder, 2018b), further
supporting a capping and containment approach for this IAOC. Similar capping and
containment remedial actions to those proposed for IAOC A18 (Section 2.3) have been
implemented for LNAPL and EPH concentrations exceeding 30,000 mg/kg at other IAOCs at
the BRC, consistent with the NJDEP-approved Road Map (Kleinfelder, 2018a) because these
remedial actions are protective of public health, safety and the environment.

The NJDEP’s EPH Guidance also states the following:

For these types of sites, the investigator is advised to seek consultation
with the Department before proceeding with a determination of
impracticability or making a final decision on a remedial action. The typical
variation for these types of sites may involve long-term remedial actions
that may delay full compliance with the requirement to treat or remove free
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product and residual product, or it may involve remedial actions that
include some form of containment and active remedial actions for soil and
other media. All variances from the Technical Rules shall be documented
in the applicable remedial phase report pursuant to N.J.A.C. 7:26E-1.7. All
deviations from this technical guidance shall be documented in the
applicable remedial phase report pursuant to N.J.A.C. 7:26E-1.5(b) and
Administrative Requirements for the Remediation of Contaminated Sites
(ARRCS) Rules pursuant to N.J.A.C 7:26C1.2(a)3.

Site-specific Applicability

On July 25, 2017, a meeting between representatives of ExxonMobil, Phillips 66, the LSRP,
Arcadis, Kleinfelder and the NJDEP was held to review the results of the PDI activities
conducted between 2015 and 2017. During that meeting, technical challenges of
implementing investigation and construction activities in IAOC A18 were discussed. The
remedial strategy of containment via a hydraulic barrier wall and capping system and a
hydraulic control system was also discussed as the strategy that would be proposed in the
forthcoming RFSR. On January 24, 2018, a meeting between representatives of the NJDEP
DLUR and Flood Hazard Group, ExxonMobil, Phillips 66, Arcadis, Kleinfelder and the LSRP
was held onsite at IAOC A18 to review permitting requirements and potential permitting issues
associated with upcoming Pilot Program activities. During this meeting, the NJDEP DLUR
indicated that a net fill of the Mudflat Area, as proposed in the RFSR, with a hardship exception
could be considered.

In March 2018, the Road Map (Kleinfelder, 2018a) was submitted to the NJDEP. The Road
Map stated that ExxonMobil plans to utilize containment remedies in order to streamline the
remedial investigation and/or remedial alternative selection process due to the nature of the
BRC as an active refinery. The Road Map was approved by the NJDEP on December 10,
2018 (NJDEP, 2018c).

On June 18, 2019, a meeting between representatives of ExxonMobil, Phillips 66, the LSRP,
Arcadis, Kleinfelder and the NJDEP SRP and BEERA was held to review the NJDEP’s
comments on the RFSR. During that meeting, the conceptual site model, site conditions and
technical impracticability considerations were also discussed. A written summary of the topics
discussed during the meeting and in follow-up telephone conversations between the NJDEP
SRP Case Manager and the LSRP was submitted to the NJDEP on July 25, 2019 (Appendix
A). The NJIDEP Case Manager responded to the July 25, 2019 submittal saying that the data
presented to the NJDEP in the RFSR and the June 18, 2019 meeting demonstrated the
technical challenges. However, a T/ Report and Pilot Study Summary Report are supporting
documents to the RFSR which are necessary to demonstrate the technical challenges of
IAOC A18. This TI Report has been prepared to document the technical impracticability
considerations associated with implementing removal or treatment remedial actions in IAOC
A18. A Pilot Study Summary Report will be submitted to the NJDEP under separate cover to
document the activities conducted during the Pilot Program. A RFSR Addendum will be

20203020.001A/HAM20R 108386 36 December 9, 2020
© 2020 Kleinfelder



submitted to address NJDEP’s comments # 3, 4, 7 and 9 from the April 30, 2019 letter which
were not addressed in the August 15, 2019 response to comments.

Section 4.2.2 of the NJDEP’s EPH Guidance states:

There are circumstances where it may be technically impracticable to
completely remediate free product and residual product to the applicable
EPH product limit in soil. Common impediments are physical obstacles
that inhibit or preclude accessibility to the product. It is contingent upon the
investigator to evaluate both removal and treatment options before
acceding it is technically impracticable to remediate free product and
residual product, and to include a description of the evaluations used to
conclude technical impracticability in the applicable remedial phase report.

Site-specific Applicability

Removal and treatment options were considered, and the evaluation of these remedial
alternatives was presented in both the FSR (TRC, 2014d) the RFSR (Kleinfelder, 2018b).
This report formally documents the technical impracticability considerations associated with
removal or treatment of Pitch Material, soil exceeding the 30,000 mg/kg EPH product “ceiling
limit’, and LNAPL from IAOC A18. Further, the information provided supports the proposed
containment remedial action which includes a barrier wall, an impermeable capping system,
and a groundwater recovery system to maintain hydraulic control. The technical
impracticability considerations are detailed in Section 3.2.

3.1.3 USEPA Office of Solid Waste and Emergency Response Directive
9234.2-25

As referenced in the NUDEP’s Technical Impracticability Guidance for Ground Water (NJDEP,
2013c), the 1993 USEPA guidance document, USEPA Office of Solid Waste and Emergency
Response Directive 9234.2-25, provides the following summary of factors to be considered in
making a Tl determination:

...a Tl determination involves a consideration of engineering feasibility and
reliability in attaining media cleanup standards, as well as situations where
remediation may be technically possible, but the scale of the operations
required may be of such magnitude and complexity that the remedial
alternative would be impracticable.

Site-specific Applicability

Results of the Pilot Program conducted in 2018 and 2019 indicate that remedial activities such
as access road construction, steel sheet pile wall construction, impermeable cap construction
and limited excavation can be conducted in IAOC A18. However, access for the removal or
treatment of free and residual product, including Pitch Material, and soil with EPH
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concentrations the 30,000 mg/kg “ceiling limit” in IAOC A18 is restricted by active refinery
infrastructure, physical characteristics of the surface and subsurface, and surface water.
Because of these restrictions, the magnitude and complexity of removal or treatment would
make implementation of such remedial alternatives technically impracticable. The technical
impracticability considerations evaluated for the removal and treatment remedial alternatives
are presented in Section 3.2.

The proposed containment remedial action which includes a subsurface barrier wall, an
impermeable capping system, and a groundwater recovery system to maintain hydraulic
control are protective of public health, safety and the environment and are consistent with the
NJDEP-approved Road Map (Kleinfelder, 2018a).

3.2 Technical Impracticability Considerations

The following subsections detail key site-specific factors to support the technical
impracticability of implementing removal or treatment remedial actions for IAOC A18. Factors
evaluated include limitations imposed by third party ownership; access limitations imposed by
active refinery infrastructure; physical characteristics of surface and subsurface materials;
surface water; and air emissions. The removal and treatment remedial action scenarios
developed to evaluate the technical impracticability are as follows:

* Removal Remedial Action Scenario — A removal remedial action scenario would
consist of full-scale excavation of Pitch Material and impacted soil to the extent
delineated and replacement with clean material. For the purposes of this technical
impracticability evaluation, removal would consist of excavation to the delineated
extent of the detected EPH concentrations in soil that exceed the EPH product “ceiling
limit” to a depth of approximately 12 fbg for the IAOC A18 area.

To facilitate excavation to this depth, an excavation support system would be needed
to retain the adjacent Morses Creek surface water and sediments and protect refinery
infrastructure in the area. Considering the active refinery infrastructure (SWL, IRPL,
and Crude Oil Boat Lines) and safe offsets required to protect the integrity of the
infrastructure, Pitch Material and impacted soils within the safe offsets of the
infrastructure cannot be removed and therefore need to remain in place. The physical
characteristics of the surface and subsurface limit the size of equipment able to access
the work area and increase the complexity of implementation of the project due to
extensive subsurface improvement that would be needed to facilitate access.
Additionally, dewatering of the excavation would be required and the surface water
variability resulting from tidal influence would increase the complexity of construction
and create potential loss-of-life worker safety hazards. Further, excavation and
exposure of the Pitch Material and impacted soil across IAOC A18 would generate air
emissions and nuisance odor concerns potentially threatening worker safety and the
public due to the proximity of the work area to the New Jersey Turnpike.
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Under a removal remedial action scenario, the magnitude of materials management
and duration of construction would be extensive. The estimated total volume of Pitch
Material and impacted soil to be excavated would be approximately 287,500 cubic
yards. In general, a standard dump truck can transport approximately 12 cubic yards
of soil (+/- depending on the bulk density of the material transported). Based on these
estimates, approximately 23,960 truckloads of material would be transported offsite for
disposal after dewatering. Amendment of excavated soil with a stabilizing material (i.e.
cement kiln dust, lime kiln dust or Portland cement) would likely be necessary prior to
transportation, which would result in an increased volume of waste to be disposed, and
an increased number of truckloads needed. In general, a standard dump truck can
transport approximately 8 cubic yards of certified clean stone. Based on the volume
of material to be excavated, approximately 35,940 truckloads of certified clean backfill
material would need to be imported to the site. Vehicles transporting waste for offsite
disposal and clean backfill from and to IAOC A18 would have an adverse impact on
the site and surrounding areas through greenhouse gas emissions, increased traffic,
localized noise, vibration and wear and tear on roadways.

» Treatment Remedial Action Scenario - A treatment remedial action scenario would
consist In-situ Soil Stabilization (ISS) to immobilize the contaminants. ISS bench-scale
studies were performed by TRC and Kleinfelder and the results were presented in the
FSR (TRC, 2014d) and RFSR (Kleinfelder, 2018b), respectively. The results of both
ISS bench scale studies indicated that this was not a viable remedial alternative
because the volume of the treated soil approximately doubled when amended with the
selected ISS reagents. This increase in volume could impose lateral forces on the
supports of the SWL, Crude Oil Boat Lines and IRPL in the subsurface which could
lead to displacement of the supports and failure of the refinery infrastructure. The
impacted subsurface materials beneath and within the safe offsets of the refinery
infrastructure would not be accessible to the equipment that would be needed to
implement an ISS remedy. In addition to the risks to active refinery infrastructure, ISS
is not a viable remedial alternative for IAOC A18 because Pitch Material and LNAPL
are not compatible with ISS reagents that are used to stabilize or solidify soil and the
results of the bench-scale studies indicate that certain contaminants may still be
leachable after treatment. Furthermore, LNAPL could be mobilized in the subsurface
by implementing ISS and leaching of contaminants from treated soil could result in
ongoing impacts to groundwater. The peat layer beneath IAOC A18 is a potential
“sink” for ISS reagents applied. Because the peat layer extends beneath the majority
of IAOC A18, ISS reagents applied may be transported though this highly permeable
layer to other areas of the IAOC, or potentially to the adjacent water bodies.
Additionally, ISS reagents do not effectively treat soils with a high organic content,
such as the peat layer beneath IAOC A18, unless they are added in quantities that
result in significant volume increases, as was observed in the two bench scale studies
described above.
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3.2.1 Third-Party Ownership and Active Refinery Infrastructure

The BRC is an active facility that is owned and operated by Phillips 66. Remedial actions
proposed for IAOCs within the BRC must be approved by Phillips 66. Every effort needs to
be made to minimize disruption to refinery operations during investigation and remediation
activities.

Many areas of the BRC contain large, complex industrial infrastructure, both above-ground
and below-ground, which store and convey hazardous materials including flammable and/or
explosive materials. As such, these areas are currently rendered inaccessible for intrusive
work. Other infrastructure throughout the BRC which store or convey less hazardous or non-
hazardous materials may also be critical to refinery operations, and the areas in and around
this infrastructure may also be restricted or inaccessible for intrusive work. Details of critical
refinery infrastructure in and around IAOC A18 that limit access and restrict activity are
included below.

The BRC normally operates 24 hours a day, 7 days a week, with infrequent periods of
operational shutdown during scheduled “turnaround” periods where large-scale refinery
maintenance activities are conducted. Performing removal or treatment of Pitch Material and
impacted soil during a turnaround period to minimize the risk to active refinery infrastructure
has been considered. However, the scale of these remedial alternatives would be extensive,
and could not be completed in the “turnaround” periods. Additionally, although inactive during
the “turnaround” periods, the risk of damage to critical refinery infrastructure would not be
reduced and damage may not be detected until the infrastructure is put back into service after
the turnaround, thus disrupting refinery operations and resulting in a release to the
environment and potential loss-of-life worker safety risk.

Below are descriptions and photographs of the critical refinery infrastructure that detail the
challenges and limitations that each poses, which contributes to the determination that a
removal or treatment remedial option is technically impracticable. The locations and
orientations of the photographs included below are shown on Figure 8. The accessibility
limitations described below are detailed on Figure 9.
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Salt Water Line (SWL) — Access and Activity Restrictions
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Exhibit 1 — View of the SWL from the scaffold, facing east.

The SWLis located inthe northern portion of IAOC A18 and extends from east to
west through the Former Pitch Disposal Area, the Mudflat Area and the area of IAOC A18
east of the Poly Ditch. A detailed description of the SWL is included in Section 1.2.3.
Personnel can access the Mudflat Area south of the SWL via a scaffold that crosses over the
line. Motorized equipment cannot access the Mudflat Area to the south of the SWL from the
north. During Pilot Program activities conducted in 2019, lightweight motorized equipment
accessed the Mudflat Area south of the SWL via a barge in Morses Creek, but experienced
difficulty performing pilot scale activities such as excavation of test pits due to the physical
characteristics of the surface and subsurface materials, which are detailed in Section
3.2.2. In the easternmost area of IAOC A18 located to the east of the Poly Ditch, personnel
can access the area to the north of the SWL via elevated walkways constructed over the IRPL
at the northern boundary of IAOC A18. Personnel must access the area to the east of the
Poly Ditch south of the SWL via a boat launched from the eastern side of Morses Creek
adjacent to the New Jersey Turnpike. Motorized equipment has not been able to access the
area east of the Poly Ditch to date.
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Crude Qil Boat Lines — Access and Activity Restrictions

Exhibit 2 — View of the Crude Oil Boat Lines facing nrteast. The white pipelines elevated on

wooden pilings are the in-service pipelines. The pipelines on the Mudflat Area surface are the
out-of-service Crude Oil Boat Lines.

The Crude Oil Boat Lines extend northeast to southwest across the Mudflat Area and the area
to the east of the Poly Ditch. A detailed description of the Crude Oil Boat Lines is included in
Section 1.2.3. Personnel can access the Mudflat Area to the southeast of the Crude Oil Boat
Lines by crossing the scaffold over the SWL and walking under the Crude Oil Boat
Lines. Motorized equipment cannot access the area to the southeast of the Crude Oil Boat
Lines from the northeast. During Pilot Program activities, lightweight motorized equipment
accessed the area to the southeast of the Crude Oil Boat Lines via a barge

in Morses Creek. Access to the area of IAOC A18 to the east of the Poly Ditch is described
above.
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Inter-refinery Pipelines (IRPL) — Access and Activity Restrictions
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Exhibit 3 — View of the IRPL at the northwestern portion of IAOC A18, facing east. The area
beyond the pipelines is part of IAOC A18 and is considered to be part of the former Pitch
Disposal Area.

The IRPL are located on metal pipe racks extending northwest to southeast at the northern
boundary of IAOC A18, adjacent to the butane/propane caverns area (IAOC A17). A detailed
description of the IRPL is included in Section 1.2.3. Access to the rectangular area formed
by the various pipelines is restricted by the pipelines. Personnel can access this area via
elevated walkways from the butane/propane caverns area (IAOC A17) to the north, but
motorized equipment cannot access this area which would make removal or treatment of Pitch
Material and impacted soil technically impracticable.

SWL, Crude Qil Boat Lines and IRPL — Tl Considerations

In addition to the access challenges presented by the SWL Crude Oil Boat Lines and IRPL,
ground-intrusive work in the vicinity of these pipelines is limited by several factors.

« Based on slope stability modeling performed by Kleinfelder and presented in the
RFSR, an unsupported 8-foot or greater depth excavation near the SWL is not feasible
due to potential slope instability. The wooden piles are sensitive to lateral
displacements, and displacements as small as 1 inch may result in overstressing of
the piles, which could lead to failure of the SWL. Slope stability modeling has not been
performed for areas near the Crude Oil Boat Lines or IRPL to date, but it is expected
that results would be similar for the Crude Oil Boat Lines because these pipelines are
supported on timber piles similar to the SWL, and subsurface lithology in the area of
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the SWL is similar to what has been observed in the area of the Crude Oil Boat Lines.
Removal of Pitch Material and impacted soil adjacent to the SWL is technically
impracticable due to the risk of displacement of the timber piles and failure of the
critical refinery infrastructure. Removal of impacted soil adjacent to the Crude Oil Boat
Lines is technically impracticable because there is a similar risk of displacement of the
timber piles and failure of the pipelines. Pitch Material and impacted soil would remain
in place beneath and adjacent to the SWL and Crude Oil Boat Lines due to the risk of
failure of these pipelines.

« Construction activities such as sheet pile installation or operation of construction
equipment near refinery infrastructure can generate vibration which can potentially
affect the timber piles. Vibration monitoring has been conducted via seismographs
installed along the alignment of the SWL throughout Pilot Program
activities. Thresholds specified in the SWL Monitoring Plan for the Pilot Program,
which were approved by P66 prior to the start of this work, have not been exceeded
during pilot-scale construction activities. Vibration monitoring will be required for future
construction activities near the SWL, Crude Oil Boat Lines and IRPL. Vibrations in
excess of the thresholds may require work to be stopped to prevent failure of the
refinery infrastructure.

« The SWL, Crude Oil Boat Lines and IRPL are critical refinery infrastructure and
operations. A breach in these would not only result in a disruption to refinery
operations or a release to the environment but could also result in loss of life for
workers in this area. Protecting the safety of the workers by avoiding potential failure
of the refinery infrastructure is a top priority.

« Pitch Material and impacted soil that is inaccessible beneath or adjacent to the active
refinery infrastructure would remain in place.
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Caverns Area (IAOC A17) Proximity — Tl Considerations

Exhibit 4 — An aerial photograph of the northern portion of IAOC A18. The locations of the
propane/butane caverns are shown in purple.

The Caverns Area (IAOC A17) is located adjacent to IAOC A18 to the north and northeast.
The caverns were constructed approximately 300 fbg within the bedrock underlying what is
now IAOC A17 in 1958. The caverns extend horizontally from the area of the former ERB in
IAOC A18 to the railroad spurs adjacent to the Cogeneration Area (IAOC A16). Unknown
volumes of butane and propane are stored under pressure in the caverns. Alarms are
activated at the Caverns Area due to the release, or suspected release, of an unknown volume
of butane and/or propane. The expectation from Phillips 66 when an alarm is activated in the
Caverns area is that:

* Work is to be stopped and personnel are to evacuate from the vicinity of the Caverns
immediately; and

» All motorized equipment is to be stopped and evacuations are to be done on foot
because of the risk of an explosion that could be ignited by the engines or other
mechanical components of motorized equipment.

Because IAOC A18 is adjacent to IAOC A17, work in IAOC 18 must stop and personnel must
evacuate the area on foot when an alarm is activated at the Caverns Area. With the limited
means of access to and egress from the Mudflat Area south of the SWL, the time required to
evacuate on foot from this area could be considerable and would present an additional risk to
worker safety. The evacuation routes from the area east of the Poly Ditch in IAOC A18 include
a route through IAOC A17 which could not be utilized in the event of an alarm at the Caverns
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Area, and a route across Morses Creek via a boat or barge which would present considerable
risks to worker safety.

In addition to the potential evacuation safety risk, if full-scale removal of Pitch Material and
impacted soil were to be conducted in any part of IAOC A18, the release of butane and/or
propane could cause a loss-of-life worker safety risk because:

» Materials would be excavated to a depth of approximately 12 fbg within a shored
excavation;

» It would take additional time for the operator to evacuate from the shored excavation;
and

* Butane and propane are denser than air and would settle within the shored excavation
which would present an asphyxiation hazard in addition to an explosion hazard.

Summary of Active Refinery Infrastructure — Tl Considerations

Active refinery infrastructure located within IAOC A18 limits or eliminates access for the
removal or treatment of Pitch Material and impacted soils and presents loss-of-life worker
safety risk for remedial action implementation. Additionally, due to the proximity of the work
area to the Caverns area, there is the potential for frequent alarm conditions requiring
evacuation and the potential for a propane or butane hydrocarbon release that presents a
loss-of-life worker safety risk. Therefore, the need to protect active refinery infrastructure and
worker safety supports that removal or treatment remedial action alternatives are technically
impracticable.

3.2.2 Physical Characteristics of Surface and Subsurface Materials

The physical characteristics of the surface and subsurface materials within IAOC A18
increases the magnitude and complexity of remedial action implementation due to access
restrictions and limitations on the size of equipment that can perform work in the area without
extensive subsurface improvements, supporting the determination that removal or treatment
remedial action alternatives are technically impracticable.
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Exhibit 5 — An excavator encountered soft and compressible soil conditions and became stuck in
IAOC E3 (Central Landfill) located to the southwest of IAOC A18, across Morses Creek. The soft
and compressible conditions encountered in IAOC E3 were similar to what has been observed
in IAOC A18.

The surficial materials consist of Pitch Material and Mudflat Area soils. Pitch Material is a
relatively soft asphalt-like material that becomes softer during the warmer months of the year
that is not compressible but displaces outward when a load is applied to the surface. Mudflat
Area soils consist primarily of dredge spoils with sporadic, non-contiguous Pitch Material
deposits that are soft and cannot support larger motorized equipment without structural
improvements. The former Pitch Disposal Area and Mudflat Area are underlain by a meadow
mat layer which is highly compressible and unable to support most motorized equipment such
as drill rigs or excavators. The Pilot Program collected data on the physical characteristics of
surface and subsurface materials and the findings demonstrate that the conditions increase
the magnitude and complexity of a removal or treatment remedial action supporting technical
impracticability.

Summary of Pilot Study Results and Observations

The physical characteristics of the surface and subsurface materials limit access to both the
former Pitch Disposal Area and the Mudflat Area. During historical RI activities, the former
Pitch Disposal Area north of the SWL was accessed by a small direct-push drill rig (Geoprobe
6610DT, or similar model; approximately 6,000 pounds) with the use of swamp mats to
advance soil borings and install monitoring wells. Direct-push drill rigs were not capable of
accessing the Mudflat Area north of the SWL, any area south of the SWL or the area east of
the Poly Ditch during historical RI activities. Issues encountered by equipment used to
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perform investigation and pilot study activities during the Pilot Program demonstrate that
access to the Mudflat Area south of the SWL and the area east of the Poly Ditch is technically
impracticable to implement a removal or treatment alternative. The Pilot Study results and
observations are summarized below and will be presented in greater detail in the Pilot Study
Summary Report.

Exhibit 6 — Equipment access and operations in the Mudflat Area was evaluated during the
Pilot Program in 2019.

Based on the Pilot Program, the largest equipment that can be supported on the Mudflat Area
with multiple layers of swamp mats is approximately 6,500 pounds, and this can only be
achieved for a limited amount of time. A walk-behind loader (Dingo TX1000; approximately
2,700 pounds) and small excavator (Bobcat E26; approximately 6,500 pounds) accessed the
Mudflat A